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Description 

Technical Field 

5 The present invention relates to novel heterocyclic derivatives and pharmaceutical use thereof. More particularly, 

the present invention relates to novel heterocyclic derivatives having an indoline ring, indole ring or tetrahydroquinoline 
ring, which derivatives having an inhibitory activity on acyl-CoA : cholesterol acyttransf erase (hereinafter ACAT) and 
lipoperoxidation -inhibitory activity, and to pharmaceutical use thereof. 

io pacKground Art 

It is a well-known fact that arteriosclerosis is an extremely important factor causing various circulatory diseases, 
and active studies have been undertaken in an attempt to achieve suppression of the evolution of arterial sclerosis or 
regression thereof. In particular, although the usefulness of a pharmaceutical agent which reduces cholesterol in blood 
is or arterial walls has been acknowledged, an ideal pharmaceutical agent exhibiting positive clinical effects while causing 
less side-effects has not been realized. A pharmaceutical agent which directly inhibits deposition of cholesterol in arte- 
rial walls has been desired as a pharmaceutical agent which effectively prevents or treats arterial sclerosis, and studies 
in this field are thriving. Yet, an ideal pharmaceutical agent has not been developed. 

In recent years, it has been clarified that cholesterol in blood is accumulated in arterial walls in the ester form 
20 thereof, and that it significantly evolves arteriosclerosis. A decrease in cholesterol level in blood leads to the reduction 
of accumulation of cholesterol ester in arterial walls, and is effective for the suppression of evolution of arteriosclerosis 
and regression thereof. 

Cholesterol in food is ester if ied in mucous membrane of small intestine, and taken into blood as chylomicron. ACAT 
is known to play an important role in the generation of cholesterol ester in mucous membrane of small intestine. Thus, 
25 if esterification of cholesterol can be suppressed by inhibiting ACAT in mucous membrane of small intestine, absorption 
of cholesterol by mucous membrane and into blood can be presumably prevented to ultimately result in lower choles- 
terol level in blood. 

In arterial walls, ACAT ester rfies cholesterol and causes accumulation of cholesterol ester. Inhibition of ACAT in 
arterial walls is expected to effectively suppress accumulation of cholesterol ester. 
30 From the foregoing, it is concluded that an ACAT inhibitor will make an effective pharmaceutical agent for hyperli- 
pemia and arteriosclerosis, as a result of suppression of absorption of cholesterol in small intestine and accumulation 
of cholesterol in arterial walls. 

Conventionally, there have been reported, for example, as such ACAT inhibitors, amide and urea derivatives [J. 
Med. Chem., 29 : 1131 (1986). Japanese Patent Unexamined Publication Nos. 117651/1990, 7259/1990, 
35 234839/1992, 327564/1992 and 32666/1993]. However,, creation and pharmacological studies of these compounds 
have been far from sufficient. 

. Meanwhile, hyperoxidati on of low density lipoprotein (LDL) is also highly responsible for intracellular incorporation 
of cholesterol accumulated as cholesterol ester in arterial walls. In addition, it is known that hyperoxidation of lipids in a 
living body is deeply concerned with the onset of arteriosclerosis and cerebrovascular and cardiovascular ischemic dis- 
40 eases. 

Accordingly, a compound having both an ACAT inhibitory activity and lipoperoxidation inhibitory activity is highly 
useful as a pharmaceutical product, since it effectively reduces accumulation of cholesterol ester in arterial walls and 
inhibits lipoperoxidation in living organisms/thereby preventing and treating various vascular diseases caused thereby. 
It is therefore an object of the present invention to provide a compound having ACAT inhibitory activity and lipoper- 
45 oxidation inhibitory activity, as well as pharmaceutical use thereof, particularly ACAT inhibitor and lipoperoxidation inhib- 
itor. 

Disclosure of the Invention 

so The present inventors have conducted intensive studies to achieve the above-mentioned objects and found that a 
certain heterocyclic derivative having an indoline ring, indole ring or tetrahydroquinoline ring is superior in water solu- 
bility as compared to conventional ACAT inhibitors, and has lipoperoxidation inhibitory activity in addition to strong 
ACAT inhibitory activity, and that said compound permits superior oral absorption, strong anti- hyperlipemia effect and 
anti-arteriosclerosis effect, which resulted in the completion of the present invention. 

55 Thus, the present invention relates to heterocyclic derivatives of the formula (I) 
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R 5 



d) 



wherein 

one of R 1 y R 2 and R 5 is hydroxy, carboxy, alkoxycarbonyl, a group of the formula -NR 9 R 10 wherein R 9 and R 10 are 
each independently hydrogen atom or lower alkyi; or alkyl or alkenyl substituted by hydroxy, 
acidic group, alkoxycarbonyl or a group of theformula -NR 9 R 10 wherein R 9 and R 10 are each 
independently hydrogen atom or lower alkyl, and the other two are each independently hydro- 
gen atom, lower alkyl or lower alkoxy; 

either R 3 or R 4 is a group of the formula -NHCOR 7 wherein R 7 is alkyl, alkoxyalkyl, alkylthioalkyl, cycloalkyl, 

cycloalkylalkyl, aryl, arylalkyl or a group of the formula -NHR 8 wherein R 8 is alkyl, cycloalkyl, 
cycloalkylalkyl, aryl or arylalkyl, and the other is hydrogen atom, lower alkyl or lower alkoxy; 

R 6 is alkyi, alkenyl, alkoxyalkyl, alkylthioalkyl, cycloalkyl. cycloalkylalkyl or arylalkyl; and 

Z is a binding group forming a 5- or 6-membered ring together with nitrogen atom substituted by 

R 6 , carbon atom of benzene ring to which said nitrogen atom binds and carbon atom adjacent 
to said cartx>n atom, 

and pharmaceutical^ acceptable salts thereof. 

The present invention also relates to pharmaceutical compositions, AC AT inhibitors and lipoperaxidation inhibitors 
containing the above-mentioned heterocyclic derivative or a pharmaceutical^ acceptable salt thereof. 

In the present specification, each symbol denotes the following. 

Lower alkyl at R 1 , R 1 f. R 1b , R 1c , R 2 , R 2c . R 3 , R 3 *, R 3b R 30 , R 4 , R 4 *, R 5 , R 50 , R 9 , R 9c f R 10 and R 10c may be linear 
or branched and has 1 to 6 carbon atoms. Examples thereof include methyl, ethyl, propyl .Jsoprcpyl, butyl, isobutyL 
butyl, tert-butyl, pentyi, isopentyl, neopentylhexyl and the like. 

Lower alkoxy at R 1 ,R 1b , R lc , R 2 , R 2c , R 3 , R 3b , R 30 , R 4 -R 40 , R 5 and R 50 may. be linear or branched and has 1 to 6 
carbon atoms. Examples "thereof .include methoxy, ethoxy, propoxy, , isopropaxy/ butoxy, Jsobutoxy, sec-rbutoxy. tert- 
butoxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy and the like. 

Alkyl at R 6 , R 6a , R 6b , R 6c , R 7 , R 7a , R 7b , R 7c , R 8 , R 85 and R 80 may be linear or branchedand preferably has 1 to20 
carbon atoms. Examples thereof include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, perttyl, iso- 
pentyl, neopentyl. hexyl, heptyl^octyl, nonyl, decyl, updecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, hep- 
tadecyl, nonadecyl, icosyl, 1,1-dimethylpropyl. 1,l7dimethyfoutyl, 1.1-dimethylhexyl, 1,1-dimethylheptyl, 3.3- 
dimethylbutyl, 4,4-dimethyibutyl and the like. 

In alkoxyalkyl at R 6 . R 6b R 60 , R 7 R 7b and R 7c , the alkoxy moiety thereof preferably has 1 to 6 carbon atoms and 
alkyl moiety thereof preferably has 1 to 6 carbon atoms. Examples of alkoxyalkyl include ethox^ 
butoxybutyl, butoxyhexyl, hexyloxybutyl, hexyloxyhexyl and the like. 

In alkylthioalkyl at R 6 . R 6 * R 60 , R 7 , R 7b and R 7c , both alkyl moieties preferably have 1 to 6 carbon atoms. Examples 
of alkylthioalkyl include ethylthioethyl, ethyRhiohexyl, butylthiobutyl, butylthiohexyl. hexytthiobutyl, hexyrthiohexyl and 
the like. 

Cycloalkyl at R 6 , R 6a . R 6b , R 6 *, R 7 , R 7a , R™ R 7c , R 8 , R 8b and R 80 preferably has 3 to 8 carbon atoms. Examples 
thereof include cyclopropyl, cyclobutyl, cyclopentyl. cyclohexyl. cycloheptyl, cyclooctyl and the like. 

In cycloalkylalkyl at R 6 . R 6 " R 6b . R 6c , R 7 R 7a . R 76 , R 7c , R 8 , R 8 * and R 80 , its cycloalkyl moiety preferably has 3 to 
8 carbon atoms and alkyl moiety preferably has 1 to 3 carbon atoms. Examples of cycloalkylalkyl include cyclopropyl- 
methyl, cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, cyclopropylethyl, cyclopropytpropyl, cycloheptyfmethyl, 
cyclooctytmethyl and the like. 

Examples of aryl at R 7 R 7b R 7c f R 8 , R 86 and R 80 include phenyl, naphthyl and the like. 

Arylalkyl at R 6 , R 6b R 6c , R 7 , R 7b l R 7c , R 8 , R 8b and R 80 has the aforementioned aryl moiety and its alkyl moiety pref- 
erably has 1 to 4 carbon atoms. Examples of arylalkyl include benzyl, 1-phenylethyl, 2-phenylethyI, 1 -phenylpropyl, 2- 
phenylpropyl, 3-phenylpropyl and the like. 

Alkenyl at R 6 , R 6b and R 60 may be linear or branched and preferably has 3 to 12 carbon atoms. Examples thereof 
include propenyl, isopropenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, 3,3-dimethyl-2-propenyl and the like. 
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Acidic group at R 1 , R 2 and R 5 is exemplified by carboxy, sulfonic acid group, phosphonic acid group and the like. 

Examples of alkoxycarbonyl at R 1 , R 1c . R 2 . R 2b , R 2c , R 5 and R 50 include methoxycarbonyl, ethoxycarbonyl, propox- 
ycarbonyl, isopropoxycarbonyl. butoxycarbonyl, isobutoxycarbonyl, sec-butoxycarbonyl, tert-butoxycarbonyi and the 
like. 

5 Alkyl to be substituted at R 1 , R 2 , R 2 *, R 2b and R 5 may be linear or branched and preferably has 1 to 8 carbon 

atoms. Examples thereof include methyl, ethyl, propyl, butyl, pentyl, hexyl, 1 ,1<fimethylethyl r 2,2-dimethylpropyl and the 
like. Examples of substituted alkyl include hydroxymethyl, hydroxyethyl, carboxymethyl, carboxy ethyl, carboxypropyl, 
thoxycarbonyl methyl, dimethylaminomethyl, dimethylaminoethyl, surfomethyl, phosphonomethyl and the like. 

Alkenyl to be substituted at R 1 . R 2 and R 5 may be linear or branched and preferably has 2 to 8 carbon atoms. 
io Examples thereof include vinyl, propenyl, isopropenyl, butenyl, pentenyl, hexenyl, heptenyl, octenyl, 3,3-dimethyl-2-pro- 
penyl and the like. Examples of substituted alkenyl include carboxyvinyl, carboxypropenyl, hydroxypropenyl and the like. 
Z is preferably 

"-• „ ; 

20 

In the compounds of the present invention, © when one of R\ R 2 and R 5 is alkyl or alkenyl substituted by hydroxy, 
acidic group, alkoxycarbonyl or a group of the formula-NR 9 R 10 wherein R 9 and R 10 are each independently hydrogen 
atom or lower alkyl, and the other two are independently hydrogen atom; lower alkyl or lower alkoxy, the compound may 
be (a) indoline or indole derivative, or (b) tetrahydroquinoline derivative. 

25 

(a) When the compound of the present invention is indoline or indole derivative, preferable compound is that of the 
above-mentioned formula (I) wherein one of R 1 , R 2 and R 5 is alkyl substituted by hydroxy, carboxy, alkoxycarbonyl 
or a group of the formula -NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl, and the other two are 
independently hydrogen atom, lower alkyl or lower alkoxy; either R 3 or R 4 is a group of the formula -NHCOR 7 

30 wherein R 7 is alkyl, alkoxyalkyl, alkylthioalkyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl or a group of the formula - 
NHR 8 wherein R 8 is alkyl, and the other is hydrogen atom, lower alkyl or lower alkoxy; and R 6 is as defined above. 

A more preferable compound is that of the above-mentioned formula (I) wherein R 1 and R 3 are each independ- 
ently hydrogen atom, lower alkyl or lower alkoxy; either R 2 or R 5 is alkyl substituted by hydroxy, carboxy, alkoxycar- 
bonyl or a group of the formula -NR 9 R 1 0 wherein R 9 and R 10 are each independently lower alkyl, and the other is 

as hydrogen atom, lower alkyl or lower alkoxy; R 4 is a group of the formula -NH(X>R 7 -wherein R 7 is aJkyl, alkoxyalkyl, 
alkyRhioaikyl, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl or a group of the formula 4NHR 8 : wherein R 8 is alkyl; and R 6 
is as defined above. 

A still more preferable compound is that of the above-mentioned formula (I) wherein R 1 and R 3 are each inde- 
pendently hydrogen atom, lower alkyl or lower alkoxy; either R 2 or R 5 is alkyl substituted by hydroxy, carboxy, alkox- 

40 ycarbonyl or a group of the formula -NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl, and the other 
. is hydrogen atom; R 4 is a group of the formula -NHCOR 7 wherein R 7 is alkyl, alkoxyalkyl, alkylthioalkyl, cycloalkyl. 
cycloalkylalkyl, aryl, arylalkyl or a group of the formula ^NHR 8 wherein R 8 is alkyl; and R 6 is as defined above. 

A still more preferable compound is that of the above-mentioned formula (I) wherein R 1 and R 3 are each inde- 
pendently hydrogen atom or lower alkyl; either R 2 or R 5 is alkyl substituted by hydroxy, carboxy, alkoxycarbonyl or 

45 a group of the formula -NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl, and the other is hydrogen 
atom; R 4 is a group of the formula -NHCOR 7 wherein R 7 is alkyl, cycloalkyl or cycloalkylalkyl; and R 6 is alkyl, 
cycloalkyl or cycloalkylalkyl. 

A still more preferable compound is that of the above-mentioned formula (I) wherein R 1 :and R 3 are each inde- 
pendently hydrogen atom or lower alkyl; R 2 is alkyl substituted by hydroxy, carboxy, alkoxycarbonyl or a group of 

so the formula -NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl, and R 5 is hydrogen atom; R 4 is a 
group of the formula -NHCOR 7 wherein R 7 is alkyl, cycloalkyl or cycloalkylalkyl; and R 6 is alkyl, cycloalkyl or 
cycloalkylalkyl. 

A still more preferable compound is that of the following formula (Ha): 

55 
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R' " 



5 




(Ha) 



wherein R 1a is hydrogen atom or lower alkyl; R 3a is lower alkyl; R 2a is alkyl substituted by hydroxy or carboxy; R 4 * 1 
is a group of the formula -NHCOR 7a wherein R 7a is alkyl, cycloalkyl or cycloalkylalkyl; and R 6a is alkyl, cycloalkyl 
or cycloalkylalkyi. 

A still more preferable compound is that of the above formula (Ha) wherein R 1a is hydrogen atom or lower alkyl; 
R 3a is lower alkyl; R 23 is alkyl substituted by hydroxy or carboxy; R 4a is a group of the formula -NHCOR 7a wherein 
R 7a is alkyl ; and R 6a is alkyl. 

Examples of the most preferable compound include N-(1-hexyl-5^^rboxyyethyl-4,6-dimethylindoIin-7-yi)-2,2- 
dimethylpropanamide, N-(1 -heptyl-5-carboxymethyl-4,6<iimetriylir^ N-(1 - 

cx^-5-cariXJxymethyM,6-c3methyliitf^ N-(1 -nonyi-5-carboxymethy 1-4,6- 

dimethylindolin-7-yl)-2,2<limethylpropanamide, N-(1-decyl-5-<»it50xymethy^ 

ylpropanamide, N-(1-undecyl-5-c»rooxymethylT4,6<tf^ N-(1-dodecyl- 
5-carboxymethyl-4,6-dimethylirri^ N-(1-hexyl-5-hydroxymethyl-6-methylindolin- 
7-yl)-2 l 2-dimethylpropanamide, N-(1 -hexyl-5-hydroxymethyl-4,6-dimethylin^ 

N-(1 -heptyl-5-hydroxym ethyl -6-mefr N-(1 -heptyl-5-hydroxymethyl-4,6- 

dimethylindolin^-yO^^Klimerthylpropanarnide, N-(1 -octyl-5-hydraxymethyl-6-me^ 

panamide, N-(1-octyl-5-hydroxymethyl-4,6-dimetr^^ and the like, and phar- 

maceutically acceptable salts thereof. 

(b) .When the compound of the present invention is a tetrahydroquinoline derivative, a compound of the following 
(lib) is preferable. 



R ib 



35 




(lib) 



wherein R 1b and R 3b are each independently hydrogen atom, lower alkyl or lower alkoxy; R 2b is alkyl substituted 
by hydroxy, carboxy or alkoxycarbonyl; R 45 is a group of the formula -NHCOR 7b wherein R 7 ** is alkyl, alkoxyalkyi, 
alkyfthioalkyi, cycloalkyl, cycloalkylalkyl, aryl, arylalkyl or a group of the formula -NHR 86 wherein R 86 is alkyl, 
cycloalkyl, cycloalkylalkyi, aryl or arylalkyl; and R 6b is alkyl, alkenyl, alkoxyalkyi, alkytthioalkyl, cycloalkyl, cycloalky- 
45 lalkyl or arylalkyl. 

A still more preferable compound is that of the formula (lib) wherein R 1b and R 3b are each independently lower alkyl 
or lower alkoxy; R 2b is alkyl substituted by hydroxy, carboxy or alkoxycarbonyl; R 45 is a group of the formula -NHCOR 76 
wherein R 75 is alkyl, cycloaikylalkyl, arylaltyl or a group of the formula -NHR 86 wherein R 8 * 5 is alkyl; and R 6b is alkyl, 
so alkoxyalkyi, alkylthioalkyl or cycloalkylalkyl. 

A still more preferable compound is that of the formula (lib) wherein R 1b and R 3b are each independently lower 
alkyl; R 2b is alkyl substituted by hydroxy or carboxy; R* b is a group of the formula -NHCOR 76 wherein R 7b is alkyl; and 
R 6b is alkyl. 

Examples of the most preferable compound include N-(1 -hexyl-6-carboxymethyl-5, 7-dimethyl -1,2,3, 4-tetrahydro- 
55 quinolin-8-yl)-2,2-dimethylpropanamide, N-(1-heptyl-6-carboxymetrTyl-5J^ 
2,2-dimethylpropanamide, N-(1-octyl-6-carboxymethyl-5,7-dimetty^ 

panamide, N-(1 -nonyl-6-ca/boxymethyl-5,7-di methyl- 1 ,2, 3, 4-tetrahydroquinolin-8-yl) -2,2-dimethylpropanamide. N-(1- 
decyl-6-carboxymethyl-5,7-dimethyl-1,2.3,4-te^ propanamide, N-(1-hexyl-6- 
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hydroxymethyl-SJ^iimethyl-l ,2,3,4-tetrahydroquinoli^ N-(1 -heptyl-6-hydroxymethyl- 

5,7-dimethyM ,2,3,4-tetiariydroquinolin-8-yl^^ N-(1 -octyl-6-hydroxymethyi-5,7-dimethyi- 

1 ,23.4-tetrahydroquinolin^-yl)-2,2<iimethy^ropanamkie, N-(1 -nonyl-6-hydroxymethyl-5,7-dimethyl-1 ,2,3,4-tetrahyd- 
roquinolin-8-yI)-2,2-dimethylpropanamtde, N-(1-decy1-6-hydroxymetri^ 
2,2-dimethylpropanamide and the like, and pharmaceutical^ acceptable salts thereof. 

© When the compound of the present invention is that wherein one of R 1 , R 2 and R 5 is hydroxy, carboxy, alkoxy- 
carbonyl or a group of the formula -NR 9 R 10 wherein R 9 and R 10 are each independently hydrogen atom or lower 
alkyl, and the other two are independently hydrogen atom, lower alkyl or lower alkoxy, the compound of the follow- 
ing formula (lie) is preferable. 



R 1e 




(He) 



wherein one of R 1c ,;R 2p and R 50 is hydroxy. cartx>xy, alkoxycarbonyl or a group of the formula -NR 9c R 10c wherein 
R 9c and R 10c are each independently hydrogen atom or lower alkyl. and the other two are each independently 
hydrogen atom, lower alkyl or lower alkoxy; either R 3c or R 40 is a group of the formula -NHCOR 7c wherein R 7c is 
a, W. alkDxyalkyl, alkytthioalkyl, cydoalkyl, cydoalkylalkyl, aryl, arylalkyl or a group of the formula ^NHR 80 wherein 
R isBlkyl, cycloalkyl, cycloalkylalkyl, aryi or arylalkyl, and the other is hydrogen atom, lower alkyl or lower alkoxy; 
and R 6c is alkyl, alkenyl, alkoxyalkyl, alkylthioalkyl, cycloalkyl. cycloalkylalkyl or arylalkyl. 

More preferable compound is a compound of the above formula (lie) wherein R 1c and R 30 are each independently 
hydrogen atom, lower alkyl or lower alkoxy; R 2c is carboxy; R 40 is a group of the formula -NHCOR 7c wherein R 7c is alkyl, 
cycloalkyl or cycloalkylalkyl; R 50 is hydrogen atom; and R 60 is alkyl, cycloalkyl or cycloalkylalkyl. 

A still more preferable compound is a compound of the above formula (lie) wherein R 1c is hydrogen atom or lower 
alkyl; R 30 is lower alkyl; R 2c is carboxy; R 40 is a group of the formula -NHCOR 7c wherein R 7c is alkyl; R 50 is hydrogen 
atom; and R 6 ^ is alkyl. 

Examples of the most preferable compound include N-(1 -hexyl-5-carbcocy-6-metl^ 
panamide, N-(1-cKtyl-5-carboxy-6-methyiii^ N-(1 <lecyl-5-carboxy-6-methylindolin- 

7-yl)-2,2-dimethylpropanamide, N-(1 -hexyl-5-carboxy-4.6<Jimethylindolin-^^^ N-(1 -octyl-5- 

carb<>xy-4,6-dimethylindolin-7^^ N-(1 <lecyl-5-carboxy-4,6-dimethylindolin-7-yl) -2,2- 

dimethylpropanamide and the like, and pharmaceutically acceptable salts thereof. 

The compound (I) may form pharmaceutically acceptable salts. When compound (0 has a basic group, it can form 
acid addition salts. The acid to form such acid addition salts is subject to no particular limitation as long as it can form 
a salt with a basic moiety and is a pharmaceuticaliy acceptable acid. Examples of such acid include inorganic acids 
such as hydrochloric acid, sulfuric acid, phosphoric acid, nitric acid and the like, and organic acids such as oxalic acid, 
fumaric acid, maleic acid, citric acid, tartaric acid, methanesulfonic acid, toluenesulfonic acid and the like. 

When compound (0 has an acidic group such as carboxy, it can form, for example, alkali metal salts such as sodium 
salt, potassium salt and the like; alkaline earth metal salts such as calcium salt, magnesium salt and the like; and 
organic base salts such as triethylamine salt, dicyclohexylamine salt, pyridine salt and the like. 

The compound (I) of the present invention and pharmaceutically acceptable salts thereof can be produced by any 
one of the following methods 1 to 7. 
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(III) 



1) reduction 

2) protection of amino R .i2 

3) introduction of nitro 

4) reduction of nitro H ^ 




(IV) 



75 



20 



R14Q02H (V) or its 
reactive derivative 
at carboxyl 



or R 8 NC0 (VI) 




halogenoalkylation 
, 1> 



COR 7 (vin 



30 




1) introduction of hydraxyl, 
acidic group or ^R 9 R ! 0 



COR 7 
(V I I I) 



2) protection of hydroxy 1, 
t acidic group or amino 

Rl3 




35 



40 



45 



50 



elimination 

ofR" R 12 
H> 



elimination of protecting 
group in R 1 6 R 12 

; — o 




R6-X (XI) R^2 
£>- 



Hfjl 
COR 7 




(la) 
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Production Method 2 




(I I I) 



1) hydroocyalkylation 

2) reduction 



N 3) protection of amino 
H 4) halogenatian 




(XIII) pi 3 



1) introduction of hydroxy! , 
acidic group or -NR'R 1 0 



R11 -Rie 



2) protection of hydroxyl, 
acidic group or amino 




1) introduction of nitro 

2) reduction of nitro 



(XIV) R 1 * 



R11 R« 




R 14 C02H (V) or its 
reactive derivative 
at carboxyl 

or R 8 NC0 (VI) 



R11 me 




COR 7 (XVI) 



R« R16 



elimination 
of R" 



R« Rie 




(X Y I I) 



(XVI I I) 



elimination of protecting 
group in R'» 



RT1 R17 




HN r 6 
COR 7 (ib) 
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Production fethod 4 




(XX I) 



protection of amino 




(XXII) R ia 



halogenoa 1 kylation 



15 R 11 




(XX I I I ) R 13 



1 ) introduction of hydraxyl, 
carboxyl or -NR'R 1 * 



2) protection of hydraxyl, 
carboxyl or amino 



R16 R 11 




(XX I V) 



elimination 

■■ 1 > of R 13 

2) .R$ — X (X I) 



R16 R 1t 




(XXY) 



1) introduction of nitro 

2) reduction of nitro 




Ri*C0aH (V). or its 
reactive derivative 
at carboxyl 

or R 8 NC0 (VI) 




(XXV I I) 



elimination of protecting 
group in R 1 6 




(Id) 
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Production Method 5 




R6— X (XI) , 




N0 2 

(XXVI I I) 




1 } introduction of cyano 

2) hydrolysis of cyano 

3) protection of carboxyl 



N0 2 r6 

(XXIX) 




(XXX) 



1 ) reduction of nitro 

2) R14C02H (V) or its 
reactive derivative 
at carboxyl 

or R 8 NC0 (VI) 




H0 2 < 

elimination of protecting 
group in R 20 r12> 




(I e) 
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Production Method 6 




1) hydraxylation 

2) protection of 
hydroxyl 




(XXX I I) 



1) introduction 
of nitro 

2) reduction 
of nitro 




R 14 C02H (V) or its 
reactive derivative 
at carboxyl 

or R 8 NC0 (VI) 




1 ) elimination 
of R 1 3 

2) R 6 — X (XI) 




(XXXIV) 



(XXXV) 



elimination of protecting 
group in R 21 
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10 




(IV) 



alkylation or 



protection of amino 




(XXXVI) 



15 



20 



1 ) introduction 
of nitro 

rO 

2) reduction 
of :nitro 




R14C02H < v ) or Its 
reactive derivative 
at car boxy 1 

or R 8 NC0 (VI) 



30 



35 




HijJ 
COR 7 

(XXXVI I I) 



1) elimination 

of R 1 3 ? 
o 

■2) R 6 — X (XI) 




40 



45 



50 



elimination of protecting 
group in R 22 

: O R 




(Ig) 



55 



In each of the above formulas, R 6 , R 7 , R 8 , R 9 and R 10 are each as defined above; R 1 1 and R 12 are each independ- 
ently hydrogen atom, lower alkyl or lower alkoxy; R 13 is amino protecting group; R 14 is alkyl, alkoxyalkyl, alkylthioalkyl, 
cycloalkyl, cycloalkylalkyl, aryl or arylalkyl; R 15 is alkyl or alkenyl substituted by halogen atom; R 16 is alkyl or alkenyl 
substituted by hydroxy, protected hydroxy, acidic group, protected acidic group, alkoxy carbonyl or -NR 18 R 19 wherein 
R 18 and R 19 are each independently hydrogen atom, lower alkyl or amino protecting gr up; R 17 is alkyl or alkenyl sub- 
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stituted by hydroxy, acidic group, alkoxycarbonyl or -NR 9 R 10 ; R 20 is protected carboxy; R 21 is protected hydroxy; and 
R 22 is -NR 18 R 19 wherein R 18 and R 19 are as defined above. 

Amino protecting group at R 13 , R 18 and R 1 9 is, for example, formyl, acetyl, monochloroacetyl, dichloroacetyl, trif- 
luoroacetyl, methoxycarbonyl, ethoxycarbonyi, benzyioxycarbonyl, p-nrtrobenzyioxycarbonyl, diphenylmethyloxycarbo- 
nyl, methoxymethyloxycarbonyl, 2,2,2-trichloroethoxycarbonyl, trimethylsilyl, 2-methyisulfonyfethyloxycart>onyl, tert- 
butoxycarbonyl or trityl. 

Hydroxy protecting group at R 16 and R 21 is, for example, formyl, acetyl, monochloroacetyl, dichloroacetyl, trifluor- 
oacetyl, methoxycarbonyl, ethoxycarbonyi, benzyloxycartwnyl, 2,2,2-trichloroethoxycarbonyl, benzoyl, trityl, tetrahydro- 
pyranyl, trimethylsilyl or the like. 

Acidic group protecting group at R 16 and R 20 is, when carboxy protecting group, for example, methyl, ethyl, n^jro- 
pyl, isopropyl, n-butyl, sec-butyl, tert-butyl, tert-amyl, benzyl, p-nitrobenzyl, p-methoxybenzyl, benzhydryl, p-nttrophe- 
nyl, methoxymethyl, ethoxymethyl, benzyloxymethyl, methylthiomethyl, trityl. 2,2,2-trichloroethyl, trimethylsilyl, 
diphenylmethoxybenzenesulfonylmethyl, dimethylaminoethyl and the like. 

The above-mentioned protecting groups can be removed by a method known perse, and the method for removing 
them may be determined according to the kind of the protecting group. Exemplified are a decomposition by an acid 
(e.g., that by an acid such as hydrochloric acid, trrfluoroacetic acid and the like for formyl, tert-butoxycarbonyl, trityl, tet- 
rahydropyranyl and the like); a decomposition by a base (e.g., that by a base such as sodium hydroxide, potassium 
hydroxide, sodium carbonate, sodium bicarbonate and the like for acetyl, dichloroacetyl, triflubroacetyl and the like); 
and catalytic reduction (e.g., decomposition by palladium-carbon and the like for benzyl, benzyioxycarbonyl and the 
like). The production methods of the objective compounds of the present invention and starting material compound are 
described in detail in the following. 

Production Method 3 

The compound (IV) can be produced by reducing compound (III) [J. Eric Nordlander, et al., J. Org. Chem., 46, 778- 
782 (1981), Robin D. Clark, et al., Heterocycle, 22, 195-221 (1984), Vernon H. Brown, et al., J. Heterocycle. Chem., 
6(4), 539-543 (1 969)] to introduce an indoline skeleton, protecting amino, introducing nitro on benzene ring by a method 
. known perse, and reducing n'rtro using a catalyst such as palladium-carbon. 

The compound (VII) can be produced by reacting compound (IV) with compound (V) or reactive derivative thereof 
at carboxy group, or compound (VI). 

Said reaction is generally carried out in an inert solvent. Examples of the inert solvent include acetone, dioxane, 
acetonrtrile, chloroform, benzene, methylene chloride, ethylene chloride, tetrahydrofuran, ethyl acetate, N,N-dimethyl- 
formamide, pyridine, water and mixed solvents thereof. 

In addition, a base such as triethylamine, pyridine, 4-dimethytaminopyridine. potassium carbonate and the like can 
be used, 

The reaction temperature is generally -10 - 1 60° C, preferably 0 - 60° C, and reaction time is generally from 30 min 
to 10 nr. 

The compound (V) can be subjected to the instant reaction as a f ree carboxylic acid or a reactive derivative thereof, 
and the both modes are encompassed in the present invention. That is, it is used in this reaction as a free acid or a salt 
such as sodium, potassium, calcium, triethylamine. pyridine and the like, or as a reactive derivative such as its acid hal- 
ide (e.g., acid chloride, acid bromide and the like), acid anhydride, mixed acid anhydride [e.g., substituted phosphoric 
acid (dialkyl phosphate and the like), alkyi carix>nate (monoethylcarbonate and the like) and the like], active amide 
(amide with imidazole and the like), ester (cyanomethyl ester, 4-nitrophenyl ester etc.), and the like. 

When compound (V) is used as a free acid or a salt in this reaction, a condensing agent is preferably used. Exam- 
ples of the condensing agent include dehydrating agents such as N.N'-disubstituted carbodiimides (e.g., N,N'-dicy- 
clohexyicarbodiimide); carbodiimide compounds (e.g., 1-ethyl-3-(3'-dimetlTytaminopi^yl)carbodiimide, N-cyclohexyl- 
N'-morpholinoethyl carbodiimide and N-cyclohexyl-N'-(4<iiethylaminocyclohexyl)carbodiimide); azotide compounds 
(e.g., N.N'-carbonyldiimidazole and N.N'-thionyldi imidazole); and the like. When these condensing agents are used, the 
reaction is considered to proceed via a reactive derivative of carboxylic acid. The compound (VIII) can be produced by 
halogenoalkylation of compound (VII) [R.C. Fuson et al., Org. React, 1 , 63 (1969), G.A. Olah et al., "Friedel Crafts and 
Related Reactions" Vol. 2. 659 (1964)]. 

The compound (IX) can be produced by converting compound (VIII) to hydroxy, an acidic group such as carboxy or 
a group of the formula -NR 9 R 10 by a substituent conversion reaction known per se, and H necessary, introducing a cor- 
responding protecting group. 

The compound (XII) can be produced by eliminating the amino protecting group at R 13 of compound (IX) by a 
method known perse to give compound (X) and by N-alkylation using compound (XI). 

Said N-alkylation can be generally carried out in an inert solvent. Examples of the inert solvent include acetone, 
dioxane, acetonitrile, chloroform, benzene, methylen chloride, ethylene chloride, tetrahydrofuran, thyl acetate, N.N- 
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dimethylformamide, pyridine, water and mixed solvents thereof. 

In addition, a base such as triethylamine, pyridine. 4-dimethyiaminopyridine. potassium carbonate and the like can 
be used. 

The reaction temperature is generally -1 0 - 100°C, preferably 0 - 60°C, and reaction time is generally from 30 min 
to 10 nr. 

The compound (la) can be produced by eliminating the protecting group at R 16 of compound (XII) by a method 
known perse. 

Production Method 2 

The compound (XIII) can be ^produced by hydroxyalkylation of compound (III) [Adof H. Phlipp.,et al., J. Med. 
Chem., 19(3), 391 -395 (1976)], reducing, introducing an indoline skeleton, protecting amino, and halogenating hydroxy. 

The compound (XIV) can be produced from compound (XIII) according to the method for obtaining compound (IX) 
from compound (VIII) as described in Production Method 1 . 

The compound (XV) can be produced from compound (XIV) by introducing nitro and reducing nitro by a method 
known per se. 

The compound (XVI) can be produced from compound (XV) according to the method for obtaining compound (VII) 
from compound (IV) as described in Production Method 1. 

The compound (lb) can be produced from compound (XVI) via compound (XVII) and compound (XIII) according to 
the method for obtaining compound (la) from compound (IX) as described in Production Method 1. 

Production Method s 

The compound (XIX) can be produced by oxidation of compound (X) by a method known per se (e.g., oxidation 
using chloranil, palladium-carbon and the like). 

The compound (Ic) can be produced from compound (XIX) via compound (XX) according to the method for obtain- 
ing compound (la) from compound (X) as described in Production Method 1. 

Production Method 4 

The compound (XXI) can be produced by reducing 2,3-dihydroquinolin-4-one derivative [J. R Merchant, et al., J. 
Chem. Soc. Perkin 1, 932-935 (1972)] using a reducing agent such as lithium aluminum hydridealuminum chloride and 
the like. 

The compound (XXIII) can be produced from compound (XXII) by protecting amino of compound (XXI) by a method 
known perse to give compound (XXN) and according to the method for obtaining compound (VIII) from compound (VII) 
as described in Production Method 1. 

The compound (XXV) can be produced from compound (XXIII) via compound (XXIV);according to the method for 
obtaining compound (XII) from compound (VIII) via compound compound (IX) and compound (X) as described in Pro- 
duction Method 1 . 

The compound (XXVI) can be produced from compound (XXV) by introducing nitro and reducing nitro by a method 
known perse. 

The compound (XXVII) can be produced from compound (XXVI) according to the method for obtaining compound 
(VII) from compound (IV) as described in Production Method 1 . 

The compound (Id) can be produced from compound (XXVII) according to the method for obtaining compound (la) 
from compound (XII) as described in Production Method 1 . 

Production Method 5 

The compound (XXIX) can be produced from compound (XXVIII) [W.G. Gall, et al., J. Org. Chem., 20.-1538 (1955)] 
according to the method for obtaining compound (XII) from compound (X) as described in Production Method 1 . 

The compound (XXX) can be produced by converting halogen of compound (XXIX) to cyano by a method known 
per se, hydrolysis of cyano, and introducing a protecting group into the obtained carboxy. 

The compound (XXXI) can be produced from compound (XXX) by reducing nitro of compound (XXX) by a method 
known perse, and according to the method for obtaining compound (VII) from compound (IV) as described in Produc- 
tion Method 1 . 

The compound (le) can be produced by eliminating the protecting group at R 20 of compound (XXXI) by a method 
known perse. 
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Production Method 6 

The compound (XXXII) can be produced by converting amino of compound (IV) to hydroxy by a method known per 
se and i ntroducing a protecting group i nto hydroxy. 

The compound (XXXIII) can be produced from compound (XXXII) by introducing nitro and reducing nrtro by a 
method known perse. 

The compound (XXXIV) can be produced from compound (XXXIII) according to the method for obtaining com- 
pound (VII) from compound (IV) as described in Production Method 1 . 

The compound (XXXV) can be produced from compound (XXXIV) according to the method for obtaining compound 
(XII) from compound (IX) via compound (X) as described in Production Method 1 . 

The compound (If) can be produced by eliminating the protecting group at R 21 of compound (XXXV) by a method 
known perse. 

Production Method 7 

The compound (XXXVI) can be produced by alkylation of amino or by introducing a protecting group of amino of 
compound (IV) by a method known perse. 

The compound (XXXVII) can be produced from compound (XXXVI) by introducing nitro and reducing nitro by a 
method known perse. 

The compound (XXXVIII) can be produced from compound (XXXVII) according to the method for obtaining com- 
pound (VII) from compound (IV) as described in Production Method 1 . 

The compound (XXXIX) can be produced from compound (XXXVIII) according to the method for obtaining com- 
pound (XII) from compound (IX) via compound (X) as described in Production Method 1. 

The compound (Ig) can be produced by eliminating the protecting group at R 22 of compound (XXXIX) by a method 
known perse. 

The compound (I) of the present invention obtained by the above methods can be purified by a method convention- 
ally known such as chromatography and recrystallization. 

Said compound (I) can be converted to pharmaceutical ly acceptable salts by a method known perse. 

A pharmaceutical composition containing the compound (I) of the present invention or a pharmaceutically accept- 
able salt thereof can further contain additives. Examples of the additive include excipients (e.g., starch, lactose, sugar, 
calcium carbonate and calcium phosphate), binders (e.g., starch, gum arabic, carboxymethylcellulose, hydroxypropyl- 
cellulose and crystalline cellulose), lubricants (e.g., magnesium stearate and talc), and disintegrators (e.g., car- 
boxymethylcellulose calcium and talc), and the like. 

The above-mentioned ingredients are mixed and the mixture is prepared into oral preparations such as capsules, 
tablets, fine granules, granules and dry syrups, or parenteral preparations such as injections and suppositories by a 
method known per se. 

While the dose of the compound (I) of the present invention and pharmaceutically acceptable salts thereof varies 
depending on administration targets, symptoms and others, when, for example, orally. administered to adult patients of 
hypercholesterolemia, it is generally 0.1 mg - 50 mg/kg body weight per dose which is administered about 1 to 3 time(s) 
a day. 

The compound (I), of the present invention and pharmaceutically acceptable salts thereof exhibit superior ACAT 
inhibitory activity and lipoperoxidation inhibitory activity in mammals (e.g., human, cow, horse, dog, cat, rabbit rat, 
mouse, hamster etc.) and are useful as ACAT inhibitors and lipoperoxidation inhibitors. In other words, they are useful 
for the prophylaxis and treatment of arteriosclerosis, hyperlipemia, arteriosclerosis in diabetes, cerebrovascular and 
cardiovascular ischemic diseases, and the like. 

The present invention is described in more detail by way of Examples, to which the present invention is not limited. 

Example 1 

N-(1 -Octyl-5-hydroxymethyI-4,6-dime*h^ 

(1) N-(1-Acetyl-5-chloromethyl-4,^ was dissolved in a mixed 

solvent (50 ml) of CH 3 CN/DMF=1/1 . Potassium acetate (12.0 g) was added and the mixture was stirred at 60°C for 
1 hr. CH 3 CN was evaporated under reduced pressure and AcOEt (200 ml) was added. After washing with water, 
the mixture was dried over anhydrous sodium sulfate, and AcOEt was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent: CHCI 3 /MeOH=1/0 - 10/1) to give 7.5 g of 
acetyl-5-acetoxymethyl-4,6^imethyh 
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1 H-NMR (CDCI3) 8 : 

1.27 (9H, s, -C(CH 3 ) 3 ), 2.04 (3H, s. OCOCH 3 ), 2.23, 2.26, 2.30 (9H, s x3, -CH 3 x2, >NCOCH 3 ), 3.00 (2H, br, 
Indoline C3-H), 4:05 (2H, br, Indoline C 2 -H), 5.20 (2H, s, -CH 2 0-), 9.10 (1H, br, >NH). 

(2) N-(1-Acetyl-5-acetoxymethyM,6-dimethylirtf^^ (7.5 g) was dissolved in EtOH 
(70 ml) and a solution of NaOH (8:3 g) in water (20 ml) was added, which was followed by ref luxing for 1 0 hr. EtOH 
was evaporated under reduced pressure and CHCI 3 (200 ml) was added. After washing with water, the mixture was 
dried over anhydrous sodium sulfate and CHCI 3 was evaporated under reduced pressure. The residue was purified 
by silica gel column chromatography (eluent: CHCI 3 /MeOH=1/0 - 10/1) to give 3.0 g of N-(5-hydroxymethy 1-4,6- 
dimethylindolyl-7-yI)-2.2-dimethylpropanamide. 

1 H-NMR(CDCI 3 )8: 

1.35 (9H, s, -C(CH 3 ) 3 ), 2.23, 2.26 (6H, sx2, -CH 3 x2), 2.99 (2H, t, J=8.5Hz, Indoline C 3 -H) ( 3.58 (2H, t ( 
J=8.5Hz, Indoline C 2 -H), 4.65 (2H, s, -CtigOH), 7.10 (2H, br, OH, >NH). 

(3) N-(5-HydroxymethyW,6Hdimethylindoiin-7-yl)-2,2-dimethylpropanamide (1.5 g) was dissolved in DMF (15 ml) 
and 1-iodooctane (2.6 g) and K 2 0O 3 (1.5 g) were added, which was followed by stirring under a nitrogen atmos- 
phere at 50°C for 2 hr. AcOEt (200 ml) was added, and the mixture was washed with water and dried over anhy- 
drous sodium sulfate. AcOEt was evaporated under reduced pressure. The residue was purified by silica gel 
column chromatography (eluent: CHCIs/MeOHal/O - 10/1) to give 1.0 g of the title compound. 

IR (Nujol) cm" 1 : 1652, 1600, 1508. 
1 H-NMR(CDCI 3 )8: 

0.70-1.10 (3H, br, -(CH^yCtfa), 1.10-1.70 (12H, m, -CH 2 (QagsCH 3 ), 1.37 (9H. s, -C(CH 3 ) 3 ), 2.14, 2.22 (6H, 
sx2, -CH 3 x2), 2.87 (2H, t, J=8.5Hz, Indoline Ca-H), 3.14 (2H, t. J=7.5Hz, >NCH 2 -), 3.42 (2 H. t, J=8.5Hz, Indo- 
line C2-H), 4.62 (2H, s. -CHgOH), 6.86 (2H. br. OH, >NH). 

Example Z 

N-(1-Octyl-5<limethylaminomethyl-4,6-dimethynndolin-7-yl)-2,2-dimeth^ 

(1) N-(1-Acetyl-5-chloromethyl-4,6^m (2.0 g) was dissolved in CHCI 3 
(40 ml) and (CH^NH • HCI (3.5 g) and K 2 C0 3 (1 1 .8 g) were added, which was followed by stirring at room tem- 
perature for 4 hr. CHCI 3 (300 ml) was added, and the mixture was washed successively with 2N-hydrochloric acid, 
2N aqueous NaOH and saturated brine, and dried over anhydrous sodium sulfate. CHCI 3 was evaporated under 
reduced pressure. The residue was purified by silica gel column chromatography (eluent: CHCl3/MeOH=10/1 -1/1) 
to give 700 mg of N-(1 -acetyi-5-dimethytaminomet^ 

1 H-NMR(CDCI 3 )8: 

1 .26 (9H. s, -C(CH 3 ) 3 ), 2.12, 2.15 (6H, Sx2. -CH 3 x2), 2.24 (6H, s. -NfCH^g). 2.31 (3H, s. >NCOCH 3 ), 3.00 (2H, 
br, Indoline (VH), 3.35 (2H. s. >NCH 2 -), 4.15 (2H, br, Indoline C2-H), 9.23 (1 H, br, >NH). 

(2) N-(1 -Acetyl-5-dime^laminomethyl^ f 6-dimethylindolin-7-yl)f2,2^ (1 .0 g) was dissolved in 
MeOH (1 0 ml) and a solution of NaOH (580 mg) in water (3 ml) "was added, which was followed by stirring at 60°C 
for 2 hr. MeOH was evaporated under reduced pressure and CHCI 3 (1 00 ml) was added. The mixture was washed 
with saturated brine and dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced pressure to 
give 700 mg of N-(5<limethylaminomethyl-4,6-dimetr^ 

1 H-NMR(CDCI 3 )8: 

1.30 (9H, s. -C(CH3) 3 ), 2.19 (12H, s, -0^x2. -N(CH 3 )2), 3.00 (2H, t, J=8.5Hz, Indoline C3-H), 3.28 (2H, s, 
>NCH 2 -), 3.55 (2H, t, J=8.5Hz, Indoline C 2 -H), 4.40 (1 H, br, >NH). 7.20 (1 H, br, >NH). 

(3) N-(5-Dimethylaminomethyl-4,6-dimethylindolin-7-yl)-2,2-dimethylpropanamW (700 mg) was dissolved in DMF 
(7 ml) and NaH (P=60%, 1 60 mg) was added under a nitrogen atmosphere at 5°C. After stirring at the same tem- 
perature for 30 min. 1 -iodooctane (240 mg) was added, which was followed by stirring at 30°C for 3 hr. AcOEt (200 
ml) was added, and the mixture was washed with water and dried over anhydrous sodium sulfate. AcOEt was evap- 
orated under reduced pressure. The residue was purified by silica gel column chromatography (eluent: 
CHCl3/MeOH=1 0/1 - 3/1) to give 500 mg of the title compound. 
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!R (Nujo!) cm" 1 : 1654, 1600. 
1 H-NMR(CDCl3)8: 

0.70-1.10 (3H, br, KCH^Chb), 1.10-1.70 (12H, m, -CH g (CH 2 ) £ CH 3 ). 1.33 (9H, s, -C^CH^), 2.00. 2.09 (6H, 
sx2, -CH3X2), 2.23 (6H, s, -N(CH3)2), 2.85 (2H, t, J*8.5Hz, Indoline C3-H), 3.18 (2H, br-t, >NCH2-), 3.38 (2H, 
5 t,J=8.5Hz, Indoline C 2 -H), 6.84 (1H. br, >NH). 

Example 3 

N-(1-Octyl-5-ethoxycarbonytmeto^ 

10 

(1) 1-Acetyi-5-bromo-4,6<Jimethyl-7-nitroindoline (30 g) was dissolved in a mixture (600 ml) ofCHCl3/MeOH=1/1 
and 5% Pd-C (5.0 g) was added, which was followed by catalytic hydrogenation at 35°C. The precipitate was col- 
lected by filtration together with Pd-C, and dissolved in CHCI 3 (300 ml). The mixture was washed with saturated 
aqueous solution of sodium hydrogencarbonate. The solvent was evaporated under reduced pressure from the f il- 

15 trate and CHCI 3 (300 ml) was added. The mixture was washed with saturated aqueous solution of sodium hydro- 
gencarbonate and combined with the layer of above-mentioned CHCI 3 . The combined CHCI3 layer was washed 
with saturated brine and dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced pressure and 
the residue was dissolved in CHCI 3 (150 ml). Thereto were successively added at 10°C pivaloyl chloride (11.7 -g) 
and Et 3 N (10.8 g). The mixturewas stirred at room temperature for 1 hr and CHGJ3 (200 ml) was added. The mix- 

20 ture was washed successively with 5% aqueous citric acid and water, :and dried over .anhydrous sodium sulfate. 
CHCI3 was evaporated under reduced pressure and the obtained crude residue was washed with cool Et 2 0 (100 
ml) to give 21 g of N-(1^cetyM,6-dimethylinddin-7-yl)-2,2<H^ 

IR(Nujol)cm* 1 : 1676. 1639,-1581. 
25 1 H-NMR(CDCI 3 )5: 

1.24 (9H, s. -C(CH 3 ) 3 ), 2.17 (6H, s, -CH 3 x2), 2.30 (3H. s,->NCOCH3),.2.99 (2H, t, J=8.5Hz, Indoline C3-H), 
4.10 (2H, t, J=8.5Hz, Indoline Cg-H), 6.87 (1H, s, Indoline C 5 -H), 9.10 (1H, br, >NH). 

(2) N-(1-Acetyl-4,6-dimethylindolin-7-yl)-2,2^imetrTylpropana^ g) was dissolved in cone, hydrochloric 
30 acid (100 ml), and 35% formalin (8.5 g) and zinc chloride (1 .8 g) were added. The mixture was stirred at 40-50°C 

for 2 hr while blowing hydrogen chloride therein. The reaction mixture was poured into ice water and extracted with 
CHCI3 (400 ml). The CHCI 3 layer was washed twice with saturated brine and dried over anhydrous sodium sulfate. 
CHCI3 was evaporated under reduced pressure to give 21 g of N-(1-acetyl-5-chloromethyi-4,6-dimethylindolin-7- 
yl)-2,2-dimethylpropanamide. 

35 

v |R (Nujol)cm 1 : 1679, 1645, 1587. 
1 H-NMR(CDCI 3 )6: 

1.27 (9H, s, -C(CH 3 ) 3 ), 2.25 (3H, s, -CHa), 2.30 (6H, s, -CH 3 , >NCOCH 3 ). 3.00 (2H, br, Indoline C 3 -H), 4.05 
(2H, br, indoline C 2 -H), 4.68 (2H, s, -CH 2 CI), 9.16 (1H, br, >NH). 

40 

(3) N-(1-Acetyl-5-cWoromethyl-4,6-dimethylindolin-7:yO-2,2-dime^ (21 g) was suspended in 
CH 3 CN (150 ml), and NaCN (8.1 g) and 18-crown-6 (870 mg) were added, which was followed by refluxing for 15 
hr. CH 3 CN was evaporated under reduced pressure and CHCI 3 (300 ml) was added. The mixture was washed with 
water and dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced pressure. The obtained res- 

45 klue was washed with boiling MeOH to give 15.5 g of N-(1-acetyl-5^ariomethyl-4,6-dimethylindolin-7-yl)T2,2- 
dimethylpropanamida 

IR (Nujol)cm - 1 : 2232, 1678, 1639. 
1 H-NMR(CDCl3)5: 

so 1 .27 (9H, s, -C(CH 3 ) 3 ), 2.26, 2.30, 2.40 (9H, sx3, -CH 3 x2, >NCOCH 3 ), 3.00 (2H, br. Indoline C3-H), 3.66 (2H, 

s, -CH 2 CN), 4.05 (2H, br, Indoline Cg-H), 9.21 (1 H. br, >NH). - ■ ■ 

(4) N-(1-Acetyl-5-cyanomethyl-4.6-dime^ (5.0 g) was suspended in n- 
PrOH (25 ml) and a solution of NaOH (9.6 g) in water (10 ml) was added, which was followed by stirring at 90°C for 

55 8 hr in an autoclave under a nitrogen atmosphere. The aqueous layer was separated, and the organic layer was 
neutralized with 2N-hydrochloric add. The solvent was evaporated under reduced pressure. The residue was sus- 
pended in EtOH (200 ml), and 1 0N HCI-EtOH (7.2 ml) was added, which was followed by refluxing for 1 hr. EtOH 
was evaporated under reduced pressure, and the mixture was neutralized with saturated aqueous solution of 
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sodium hydrogencarbonate and extracted with AcOEt (200 ml). The AcOEt layer was washed with water and dried 
over anhydrous sodium sulfate. AcOEt was evaporated under reduced pressure and the residue was purified by sil- 
ica gel column chromatography (eluent: CHCI 3 /MeOH=1/D - 20/1) to give 3.0 g of N-(5-ethoxycarbonylmethyl-4,6- 
dimethylinddin-7-yl)-2,2<limethylprc^namide. 

5 

IR (Nujol)cm " 1 : 1732, 1654. 
1 H-NMR(CDCI 3 )5: 

1.34 (9H, s, -C(CH 3 ) 3 ), 2.14, 2.18 (6H, sx2, -CH 3 x2), .2.99 (2H, t, J=8.5Hz, Indoline C 3 -H), 3.56 (2H, t, 
J=8.5Hz, Indoline C 2 -H), 3.60 (2H, s, -CH 2 CO r ), 4.11 (2H, q, J=7.8Hz, -CHgCH 3 ), 4.20 (1H, br, >NH), 7.00 
io (1H, br,>NH). 

(5) N-(5-Ethoxycaitonylmetriy^^ g) was dissolved in DMF 

(15 ml), and 1-iodooctane (5.0 g) and K 2 C0 3 (2.9 g) were added, which was followed by stirring under a nitrogen 
atmosphere at 50°C for 2 hr. AcOEt (200 ml) was -added; and the mixture was washed with water and dried over 
is anhydrous sodium sulfate. AcOEt was evaporated under reduced pressure. The residue was purified by silica gel 
column chromatography (eluent: CHCl3/MeOH=i/0 - 50/1) to give 3.5 g of the title compound. 

IR (Neat) cm 1 : 1 732, 1 654, 1 600. 
1 H-NMR(CDCI 3 )8: 

20 0.70-1.10 (3H, br ; -(CH^CJds). 1.10 -1.70 (15H, m, -CH2CH3, -CHgfCt^leCHa), 1.33 (9H, s. -0(0^)3), 

2.04, 2.13 (6H, sx2. -CH 3 x2), 2.87 (2H, t, J=8.5Hz, Indoline C3-H), 3.12 (2H. t, J=7.5Hz, >NCH 2 -), 3.39 (2H, t, 
J=8.5Hz, Indoline Cs-H), 3.58 (2H. s, -CH 2 C0 2 -). 4.12 (2H, q, J=7.5Hz, -Ch^CHa), 6.79 (1H, br. >NH). 

Example 4 

25 

N-(1 -Octyl-5-carboxymethy^ 

N-(1-Octyl-5-ethoxycarlDonylmethyM,6<lim^ (3.5 g) was dissolved in 

EtOH (50 ml) and a solution of NaOH (1.6 g) in water (20 ml) was added, which was followed by stirring at 60°C for 1 
30 hr. EtOH was evaporated under reduced pressure. The residue was dissolved in water (20 ml) and the mixture was 
washed with AcOEt (20 ml). The aqueous layer was neutralized with 2N-hydrochloric acid and extracted with AcOEt (50 
ml). The AcOEt layer was washed with saturated brine and dried over anhydrous sodium sulfate. AcOEt was evapo- 
rated under reduced pressure to give 2.4 g of the title compound. 

35 IR (Nujol)cm " 1 : 1732, 1651, 1600. 
1 H-NMR(CDCI 3 )6: 

0.70-1.10 (3H, br, -(CHa^Ctfe), 1.10-1.70 (12H, m, -CH 2 (CtygCH 3 ), 1.33 (9H, s, -C(CH 3 ) 3 ). 2.01, 2.15 (6H, sx2, 
-CH 3 x2), 2.70-3:20 (4H, m, Indoline C 3 -H, >NCH 2 -), 3.41 (2H, t, J«8.5Hz, Indoline C^-H), 3.56 (2H, s, -CHgCOgH), 
7.60 (1 H, br. >NH), 7.90 (1 H. br, -C0 2 H). 

40 

Examples 

N-(1-Oc^-5-carboxymethyl-4,6<fim • hydrochloride 

45 N-(1-Octyl-5-ethoxy(»ibonylmethyM,^ (3.5 g) was dissolved in 

EtOH (50 ml) and a solution of NaOH (1.6 g) in water (20 ml) was added, which was followed by stirring at 60°C for 1 
hr. EtOH was evaporated under reduced pressure. The residue was dissolved in water (20 ml) and the mixture was 
washed with AcOEt (20 ml). The aqueous layer was adjusted to pH 1 -2 with hydrochloric acid and extracted with AcOEt 
(50 ml). The AcOEt layer was washed with saturated brine and dried over anhydrous sodium sulfate. AcOEt was evap- 

50 orated under reduced pressure to give 2.0 g of the title compound. 

IR(Nujol)cm' 1 : 1722, 1654. 
1 H-NMR(CDCI 3 )5: 

0.70-1.10 (3H. br, -(CH^yCtb), 1.10-1.70 (12H. m, -CH 2 (CHg}£CH 3 ), 1.39 (9H, s, -C(CH 3 ) 3 ), 2.06, 2.26 (6H, Sx2, 
55 -CH 3 x2), 2.90-3.30 (4H. m, Indoline C 3 -H, >NCH 2 -), 3.50-3.90 (2H. br-t, Indoline C 2 -H), 3.72 (2H, s, -CH^COaH), 
6.00-7.00 (1 H, br, HCI), 9.05 (2H, br, >NH, -CO z H). 
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Example 6 

N-(1-Octyl-5-cartxwymethyM,6^imeto^ • sulfate 

N-O^ctyl-S-ethoxycartonylmethyM.e (4.0 g) was dissolved In 

EtOH (57 mi) and a solution of NaOH (1 .8 g) in water (23 ml) was added, which was followed by stirring at 60°C for 1 
hr. EtOH was evaporated under reduced pressure. The residue was dissolved in water (30 ml) and the mixture was 
washed with AcOEt (30 rnl). The aqueous layer was adjusted to pH 1-2 with sulfuric acid and extracted with AcOEt (50 
ml). The AcOEt layer was washed with saturated brine and dried over anhydrous sodium sulfate. AcOEt was evapo- 
rated under reduced pressure to give 2.5 g of the trUe compound. 

IR (Nujol)cm' 1 : 1718, 1654, 1637. 
1 H-NMR(CDCI 3 )S: 

0.70-1.10 (3H. br, -(CH^Chb), 1.10-1.70 (12H, m, -CHgfGtlsJgCHa), 1.33 (9H, s, -C(CH 3 ) 3 ), 2.02, 2:16 (6H, sx2, 
-CH 3 x2), 2.80-3.30 (4H, m, Indoline Cs-H, >NCH 2 -). 3.30-3.70 (2H, br-t, Indoline Ca-H), 3.59 (2H, s, -CHgCOgH), 
6.00-7.00 (2H,br, H 2 S0 4 ), 7 20 (1 H, br, -C0 2 H), 8.30 (1H. br, >NH). 

Example 7 

N-(1-Octyl-5-rarboxymetliyl-4,6<lim • nitrate 

N-(1-Octyl-5-ethoxycarbonylmettyl^ (3:0 g) was dissolved in 

EtOH (42 ml) and a solution of NaOH (1 .4 g) in water (1 7 ml) was added, which was followed by stirring at 60°C for 1 
hr. EtOH was evaporated under reduced pressure. The residue was dissolved in water (20 ml) and the mixture was 
washed with AcOEt (20 ml). The aqueous layer was adjusted to pH 1-2 with nitric acid and extracted with AcOEt (50 
ml). The AcOEt layer was washed with saturated brine and dried over anhydrous sodium sulfate. AcOEt was evapo- 
rated under reduced pressure to give 2.0 g of the title compound. 

IR(Nujol)cm* 1 ri724, 1654 
1 H^NMR(CDCI 3 )6: 

0.70-1:10 (3H, br, -(CH 2 ) 7 CH 3 ), T.10-1, 70 (12H, m, -CH^CHglgCHs), 1:33 (9H. s. -C(CH 3 ) 3 ), 2.02, 2.21 (6H,sx2, 
-CH 3 x2), 2.80-3.30 (4H, m, Indoline C3-H >NCH 2 -), 3.50-3.80 (2H, br-t, Indoline Cg-H), 3.64 (2H, s, -CHoCOgH), 
6.00-7.00 (1 H, br, HN0 3 ), 9.03 (2H, br, >NH, -C0 2 H). 

Examples 

N-(1-Octyl-5<arboxymetrtyl-4,6^^ • sodium salt 

N-(1-Octyl-5-ethoxycartonylmtf g) was Dissolved in 

EtOH (50 ml) and a solution of NaOH (1 .6 g) in water (20 ml) was added, which was followed by stirring at 60°C for 1 
hr. EtOH was evaporated under reduced pressure. The residue was dissolved in water (20 ml) and the mixture was 
adsorbed onto DIA ION® HP-21 (70 ml). After washing with water, the mixture was eluted with 50% aqueous methanol. 
The objective fraction was concentrated under reduced pressure. The residue was freeze-dried to give 1 .0 g of the title 
compound. 

IR(Nujol)cm" 1 : 1630, 1605. 
1 H-NMR(CDCI 3 )5: 

0.70-1.10 (3H, br, -(CHafrCHa), 1.10-1.70 (12H, m, -CHafCH^CHa), 1.38 (9H, s, -CtCH^), 1.93, 2.08 (6H, Sx2, 
-CH 3 x2), 2.70-3.20 (4H, m, Indoline QrH. >NCH 2 -), 3.30-3.40 (2H, br-t. Indoline Cs-H), 3.15 (2H, s, - 
CH 2 C0 2 Na), 8.54 (1 H, br, >NH). 

Example 9 

N-[(1-Octyl-3-(2-hydroxyethyg-4,6^^ 

(1) 4,6-Dimethylindole (130 g) was dissolved in Et 2 0 (130 ml), and oxalyl chloride (23.0 g) was dropwise added at 
0°C. The mixture was stirred at room temperature for 5 hr, and Et 2 0 was evaporated under reduced pressure. 
EtOH (200 ml) was added to the residue and the mixture was stirred at room temperature for 1 5 hr. EtOH was 
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evaporated under reduced pressure. The residue was dissolved in CHCI 3 (200 ml). After washing with water, the 
mixture was dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced pressure. The obtained 
residue was added to a suspension of LiAIH 4 (17.0 g) in Et 2 0 (200 ml), which was followed by refluxing for 2 hr. 
The reaction mixture was poured into ice water and extracted with AcOEt (200 ml). The AcOEt layer was washed 
with water and dried over anhydrous sodium sulfate. AcOEt was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 13.0 g of 3-(2-hydrox- 
yethyl)-4,6-dimethylindoline. 

IFV(Nujol) cm ' 1 : 1456, 1377. 
1 H-NMR(CDCI 3 )S: 

2.39, 2.63 (6H, Sx2, -CH 3 x2), 3.13 (2H, t, J=7.0Hz, -CtJgCHgOH), 3.86 (2H, t, J«7.0Hz, -CH 2 CtigOH). 6.69 
(1H, s. Indole C 5 -H), 6.91 (2H, m, Indole Cg-H. C7-H), 6.92 (1H, br, -OH), 7.90 (1H, br, >NH); 

(2) 3-(2-Hydroxyethyl)^,6-dimethylindoline (13.0 g) was dissolved in AcOH (100 ml) and NaBH 3 CN (8.7 g) was 
added by portions under ice^cooling. After stirring at the :same temperature for 1 hr, the reaction mixture was 
poured into ice water and neutralized with aqueous NaOH. The mixture was extracted with CHCI 3 (200 ml). The 
CHCI3 layer was washed with water and dried over anhydrous sodium sulfate. CHCi 3 was evaporated under 
reduced pressure. The residue was dissolved in benzene (100 ml), and Ac 2 0 (15 g) and Et^N (8.3 g) were added, 
which was followed by stirring at room temperature for 1 nr. AcOEt (200 ml) was added and the mixture was 
washed successively with saturated aqueous solution of sodium hydrogencarbonate. 5% aqueous citric acid and 
saturated brine, and dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. 
The residue was purified by silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 13.0 g of 
1 -acetyl-3-(2-acetoxyethyl)-4,6-dimethylindoline. 

IR (Nujoljcm " 1 : 1652, 1460. 
1 H-NMR(CDCI 3 )8: 

1:60-2:20 (2H, m, .CHgCH;,©-), 2.04 (3H, s, -OCOCH 3 ), 2.24 (3H t s. >NCOCH 3 ), 2.24, 2.30 (6H, sx2, - 
CH 3 x2), 3.34 (1 H, m, Indoline Cg-H), 3.94 (2H, m, Indoline Cg-H), 4.12 (2H, t. J=7.1 Hz, -CH 2 Ch! 2 0-); 6.67 (1H, 
s, Indoline C 5 -H), 7.90 (1 H, s, Indoline C7-H). 

(3) 1-Acetyl-3-(2-acetoxyethyl)-4,6-dimethylindoline (2.0 g) was dissolved in AcOH (40 ml) and Br 2 (1.9 g) was 
added, which was followed by stirring at room temperature for 30 min. The reaction mixture was poured into ice 
water and precipitate was collected by filtration. The precipitate was dissolved in CHCi 3 , and the mixture was 
washed with water and dried over anhydrous sodium sulfate. CHCI3 was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent: CHCI$/MeOH=50/1 - 10/1) to give 2.7 g of crude 
crystals of 1-acetyl^^2^cetcocyethyl)-5^rorno-4,6-dimethylindoline. The crude crystals were added by portions to 
a mixture of nitric acid (0.47 ml), AcOH (10 ml) and oonc. hydrochloric acid (10 ml) under ice-cooling, and the mix- 
ture was stirred at the same temperature for 4 hr. The reaction mixture was poured into ice water and precipitate 
was collected by filtration. The precipitate was dissolved in CHCI 3 . After washing with water, the mixture was dried 
over anhydrous sodium sulfate and CHCI 3 was evaporated under reduced pressure. The residue was purified by 
silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 1 0/1) to give 1 .4 g of 1 -acetyl -3- (2-acetoxyethyl)-5- 
bromo-4,6-dimethyl-7-nitroindoline. 

1 H-NMR (DMSO-dg) 6 : 

1.60-2.20 (2H. m, -CH^CHgO-), 1.99 (3H, s. -OOCHj), 2.21 (3H, s, >NCOCH 3 ), 2.38 (6H, s, -CH 3 x2), 3.40 
(1H. m, Indoline CVH), 4.11 (2H, t, J=7.0Hz, -CH^hfeO-), 4.14 (2H, d. J=8.5Hz, Indoline C 2 -H). 

(4) 1-Acetyl-3-(2-acetoxyethyi)-5-bromo-4,6-dimethyl-7-nitroindoline (1.4 g) was dissolved in benzene (20 ml) and 
5% Pd-C (500 mg) was added, which was followed by catalytic hydrogenation at room temperature under atmos- 
pheric pressure. Pd-C was filtered off and benzene was evaporated under reduced pressure. The residue was dis- 
solved in CHCI3 (50 ml) and the mixture was washed successively with saturated aqueous solution of sodium 
hydrogencarbonate and saturated brine, and dried over anhydrous sodium sulfate. Pivaloyl chloride (440 mg) and 
Et 3 N (448 mg) were added to the obtained solution and the mixture was stirred at room temperature for 30 min. The 
mixture was washed successively with 5% aqueous citric acid and saturated brine, and dried over anhydrous 
sodium sulfate. CHCI 3 was evaporated under reduced pressure. The residue was purified by silica gel column chro- 
matography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 1.0 g of N-[1-acetyl-3-(2-acetoxyethyl)-4,6-dimethylindolin- 
7-yl]-2,2-dimethylpropanamide. 
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IR (Nujol)cm 1 : 1730, 1649. 
1 H-NMR(CDCl3)5: 

1.27 (9H..S, -C(CH3)3). 1.60-2.20 (2H, m, -CHgChfeO-), 2.06 (3H, s, -OCOCH3). 2.17, 2.22 (6H, s, -CH 3 x2), 
2.30 (3H, s f >NCOCH3), -3.10 (1H, m, Indoline Cs-H), 4.03 (2H, d, J=8.5Hz, Indoline C^-H), 4.14 (1H, t, 
J=7.0Hz, -CH2CH2O), 6.88 (1H, s. Indoline C 5 -H), 9.00 (1H, br, >NH) . 

(5) N-[VAcetyl-3-(2-acetoxyethyl)-4,6-dimet^ (4.0 g) was dissolved in 
EtOH (40 ml) and a solution of NaOH (2.2 g) in water (10 ml) was added, which was followed by stirring at 60°C for 
10 nr. EtOH was evaporated under reduced pressure, and CHa 3 (100 ml) was added. After washing with water, 
the mixture was dried over anhydrous sodium sulfate, and CHCI 3 was evaporated under reduced pressure. The 
residue was purified by silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 1.6 g of N-[3- 
(2-hydroxyetriyO^,6^imethylindolin-7-yl)r2 I 2rdimethylpropanamide. 

1 H-NMR(CDCI 3 )5: 

1.34 (9H, s, -C(GH 3 )3), 1.60-2.20 (2H, m, -CH^hfeOH), 2.17, 2.19 (6H, Sx2, -CH 3 x2), 3.20-3.80 (7H, m, 
Indoline Cg-H. Gs-H, >NH, -CHgCH^QH), 6.45 (1H, s, lndoline C 5 -H), X20 (1H, br, -CONH-). 

(6) N-[3^2-%droxyethyl)^,6<iimethylindolin-7-yn-2,2<Jimetriyl (1 .6 g) was dissolved in DMF (1 5 ml) 
and 1-iodooctane (3.9 g) and K 2 C0 3 (2.3 g) were added, which was followed by stirring at 70°C for 10-hr. AcOEt 
(200 ml) was added, and the mixture was washed with water and dried over anhydrous sodium sulfate. AcOEt was 
evaporated under reduced pressure. The residue was purified by silica gel column chromatography (eluent: ben- 
zene/AcOEt=5/1 - 1/2) to give 300 mg of the title compound. 

IR (Nujol)cm 1 : 1645, 1600. 
1 H-NMR(CDC1 3 )S: 

0.70-1.00 (3H, brt, -(CH^Ctb), 1.33 (9H, s, -C(CH 3 )3), 1.00-2.00 (14H, m, -(CH^CHa, -CHgCHgOH), 2.07, 
2.16 (6H, sx2, -CH 3 x2), 2.60-3.60 (8H f m, Indoline C 2 -H,,C 3 -H f >NCH 2 -, -rCHgOH), 6.44 (1 H, s, Indoline C 5 - 
H), ; 6.78(1H t br,-CONH-). 

Example 1Q 

N-[(1 <3ctyt-3-(2rmethoxycato^ 

(1) 1-Acetyl^^(2-acetoxyethyl)^,6<fimethylindoline (2.0 g) was dissolved in a mixture of CHCIa/MeOhMI/1 (25 ml), 
arxJ a solution of NaOH (1;5 g) in ^ 1 
hr. The solvent was evaporated under reduced pressure. CHCI 3 ( 100 ml) was added, and the mixture was washed 
with water and dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: CHCIs/MeOH^SO/l - 10/1) to give 1 .2 g of 1 -acetyl-3-(2- 
hydroxyethy0^,6-dimethylindoline. 

1 H-NMR(CDCI 3 )5: 

1.60-2.00 (3H, m, -ChbCHgOtQ, 2.26, 2.30, 2.39 (9H, Sx3, -CH 3 x2, >NCOCH3), 3.50 (1H, m, Indoline C^-H), 
3.77 (2H. t. J=7.0Hz, -CHgChfeOH), 3.97 (2H, m, Indoline C^-H), 6.67 (1H, s, Indoline C 5 -H), 7.89 (1H, s, Indo- 
line 67-H). 

(2) 1 -Acetyl-3-(2-hydroxyethyl)-4,6-dimethyiindoline (7.0 g) and CBr 4 (9.9 g) were dissolved in CH 3 CN (70 ml), and 
Ph 3 P (9.4 g) was added, which was followed by stirring at room temperature for 30 min. CH^CN was evaporated 
under reduced pressure. AcOEt (100 ml) was added, and the mixture was washed with water and dried over anhy- 
drous sodium sulfate. AcOEt was evaporated under reduced pressure. The residue was purified by silica gel col- 
umn chromatography (eluent: benzene/AcOEi= 50/1 - 10/1) to give 5.4 g of lTacetyl-3-(2-bromoethyl)-4,6- 

-dimethylindoline. 

IR (Nujol)cm 1 : 1650, 1460. 
1 H-NMR(CDCl 3 )5: 

1.80-2.20 (2H, m, -CHgCH 2 Br), 2.23, 2.26, 2.30 (9H, sx3. -CH 3 x2, >NCOCH 3 ), 3.42 (2H, t J=7.0Hz, - 
O^CHgBr), 3.20-3.60 (1H, m, Indoline C 3 -H), 4.00 (2H, m, Indoline C 2 -H), 6.68 (1H, s, Indoline C5-H), 7.89 
(1H,s, Indoline Cy-H). 
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(3) 1-Acetyl-3-(2-bromoethyl)-4,6-dimethylindoline (5.4 g), NaCN (3.7 g) and 18-crown-6 (480 mg) were suspended 
in CH 3 CN (50 ml), and the suspension was ref luxed for 15 hr. CH 3 CN was evaporated under reduced pressure. 
CHCl 3 (100 ml) was added, and the mixture was washed with water and dried over anhydrous sodium sulfate. 
CHCI3 was evaporated under reduced pressure. The residue was purified by silica gel column chromatography 

5 (eluent: CHCl3/MeOH=50/1 - 10/1) to give 4.5 g of 1 -acetyl-3-(2-cyanoethyl)-4,6-dimethylindoline. 

IR (Nujol)cm - 1 : 2364, 1647. 
1 H-NMR(CDCI 3 )8: 

1 .70-2.20 (2H, m, -CJHgCH 2 CN), 2.26, 2.31 (9H, Sx3, -CH 3 x2, >NCOCH 3 ), 2.20-2.40 (2H, m, -CHgCH^CN), 
10 i3:44 (1H, m, Indoline CVH), 3.70-4.20 ,(2H, m, Indoline C 2 -H), 6.69 (1H, s, lndoline-C 5 -H), 7.90 (1H..S, Indo- 

line C7-H). 

(4) 1-Acetyl-3-(2-cyanoethyl)-4,6-dimethyiindoline (4.5 g) was dissolved in EtOH (150 ml), and a solution of KOH 
(10.4 g) in water (50 ml) was added, which was followed by ref luxing for 15 hr. EtOH was evaporated under reduced 

15 pressure, and the. aqueous layer was adj usted to weak acidic with 6N hydrochloric acid and extracted with CHCI 3 
(100 ml). The CHCI 3 layer was washed with water and dried over anhydrous sodium sulfate. CHCI 3 was evaporated 
under reduced pressure. The residue was dissolved in CHCI 3 (20 ml) and Ac^O (1 .9 g) was added, which was fol- 
lowed by stirring at room temperature for 1 nr. CHCl 3 (100 ml) was added, and the mixture was washed with water 
and dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced pressure. The residue was puri- 

20 fied by silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 3.4 g of 1racetylr3-(2-carbox- 
yethyl)-4,6rdimethylindoline. 

1 H-NMR(CDCI 3 )8: 

1.60-2.20 (2H, m, -CJjgCHgCOaH), 2.26, ,2.29 (9H, 6x3, -GH 3 x2, >NCOCH 3 ), 2.20^2,40 (2H, m, - 
25 CH 2 CJd£C0 2 H), 3.37 (1H, m, Indoline C 3 -H), 3 80-4.10 (2H, m, Indoline C 2 -H), 6.68 (1H, s, Indoline C 5 -H), 

7.50 (1H,.br, -C0 2 H), 7.88 (1H,s, Indoline C7-H). 

(5) 1-Acetyl-3-(2H^rboxyethy1)-4,6<iimethylindoIine (3.4 g) was dissolved in EtOH (50 ml) and 10N HCI-EtOH (3.9 
ml) was added, which was followed by ref luxing for 30 min. EtOH was evaporated under reduced pressure and 

30 AcOEt (1 00 ml) was added. After washing with water, the mixture was dried over anhydrous sodium sulfate. AcOEt 
was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (eluent: 
CHCl3/MeOH=50/1 - 10/1) to give 3.3 g of 1 -a<^tyl-3-(2-ethoxyc»rbonyleto^ 

1 H-NMR (CDCI3) 8 : 

35 1.24 (3H, t. J= 7.1Hz, -CH 2 Ctb), 1:60-2.20 (2H, m, -CJHgCH 2 C0 2 -), 2.22, 2.27, 2.30 (9H, 6x3, -GH 3 x2, 

>NCOCH 3 ), 2.00-2.20 (2H, m, -CHgCHgCOj,-), 3.10-3.30 (1H, m. Indoline C3-H). 3.90 (2H, m, Indoline C 2 - 
H), 4.10 (2H, q, J= 7.1Hz, -CtfeCH 3 ), 6.76 (1H, s, Indoline C 5 -H) f 7.90 (1H, s, Indoline C 7 -H). 

(6) 1-Acetyl-3-(2-ethoxycarbonylethyl)^,6^imethylindoline (3.3 g) was dissolved in AcOH (30 ml) and Br 2 (0.93 ml) 
40 was added, which was followed by stirring for 30 min. The reaction mixture was poured into ice water and precipi- 
tated crude crystals were collected by filtration. The obtained crystals were dissolved in CHCI 3 (100 ml). After 
washing with water, the mixture was dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 
3.0 g of 1-acetyl-5-bromo-3-(2-ethoxycarbonylethyl)-4^-dimethylindoline. 

45 

IR (Nujol)cm " 1 : 1 729, "1 641 . 
1 H-NMR(CDCI 3 )8: 

1.24 (3H, t, J= 7;1Hz, -CHgCtb). 1:60-2.20 (2H, m, -CiHgCHgCOr), 2.00-2.20 (2H, m, -CH 2 CHgC0 2 -), 2.21 
(3H, s. >NCOCH 3 ), 2.36, 2.39 (6H,:sx2, -CH 3 x2), 3.10-3.60 (1H. m, Indoline Cs-H), 3.90 (2H, m. Indoline C^- 
50 H), 4.10 (2H, q, J= 7.1Hz, -CHgCH 3 ), 8.08 (1H, s. Indoline Cy-H). 

(7) To a mixture of AcOH (10 ml), cone, sulfuric acid (10 ml) and nitric acid (0.55 ml) was added by portions 1- 
acetyl-5-bromo-3 -(2- ethoxycarbonylethy1)-4,6-di methyl indoline (3.0 g) at 0°C, and the mixture was stirred at the 
same temperature for 5 hr. The reaction mixture was poured into ice water and extracted with CHCI 3 (100 ml). After 

55 washing with water, the mixture was dried over anhydrous sodium sulfate. CHCI 3 was evaporated under reduced 
pressure. The residue was purified by silica gel column chromatography (eluent: CHCI 3 /MeOH=50/1 - 10/1) to give 
2.7 g of 1-acetyl-5-bromo-3-(2-ethoxycarbonylethyl)-4,6Kiimethyl-7-nitroindoline. 
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1 H-NMR(CDCl3)6: 

1.26 (3H, t, J= 7.1Hz, .CHaChb), 1.60-2.20 (2H;m, -CJdgCHgCOs-), 2.00-2.20 (2H, m. -CHsCHgCOg-). 2.23 
(3H, s, >NCOCH3). 2.44, 2.47 (6H, sx2, -GH 3 x2), 3.10-3.60 (1H, m, Indoline C3-H), 4.00 (2H, m, Indoline C2- 
H), 4:10 (2H, q, J= 7.1 Hz, -CH2CH3). 

(8) 1-Acetyl-5-bromo-3-(2-ethoxycarbonylethyO-4,6^ (2.7 g) was dissolved in benzene (100 
ml), and 5% Pd-C (500 mg) was added, which was followed by catalytic hydrogenation at room temperature under 
atmospheric pressure. Pd-C was filtered off and benzene was evaporated under reduced pressure. CHCI 3 (1 00 ml) 
was added to the residue, and the mixture was washed successively with saturated aqueous solution of sodium 
hydrogencarbonate and saturated brine and dried -over anhydrous sodium sulfate. CHCI 3 was evaporated under 
reduced pressure. The residue was dissolved in CHCI 3 (20 ml) and pivaloyl chloride (790 mg) and Et^N (80 mg) 
were added, which was followed by stirring at room temperature for 30 min. CHCI 3 (100 ml) was added, and the 
mixture was washed successively with 5% aqueous citric acid and saturated brine and dried over anhydrous 
sodium sulfate. CHCI3 was evaporated under reduced pressure. The residue was purified by silica gel column chro- 
matography (eluent: CHCl3/MeOH=50/1 - 1 0/1 ) to give 2.6 g of N-[1 Tacetyl-3-(2-ethoxycarbonylethyl)-4 f 6-dimethyl- 
indoiin-7-yl]-2,2-dimethylpropanamide. 

1 H-NMR (CDCI 3 ) 8: 

1.25 (9H,;s. -C(CH3) 3 ), 1.26 (3H, t, J= 7.1Hz, ^CHgCtbVI. 60-2.20 (2H, m, -CHaCHgCOg"). 2.00-2.20 (2H, 
m, -GH2CH2GO2-). -2-:i 7..2.20, 2.27 (9H, sx3, -GH 3 x2, >NCOCH3), 3.00-3.20 (1 H m, Indoline C3-H). 3.90 
(2H, m, Indoline C 2 -H), 4.10 (2H f q, J= 7.1Hz, -CH2CH3), 6.88 (1H, s, Indoline C 5 -H), 9.00 (1 H, br, -CONH-). 

(9) N-[1 -Acetyl-3-(2-ethcxyrarbonyletr^ (2:6 g) was dissolved 
in EtOH (40 ml),:and absolution of KOH (1 .3 g) in water (10 ml) was added, which was followed by refluxing for 20 
nr. EtOH was evaporated under reduced pressure, and the mixture was adjusted to pH 5 with 2N hydrochloric acid 
and extracted with CHCI 3 (100 ml). The CHCI 3 layer was washed with water and dried ovenanhydrous sodium sul- 
fate. CHCI3 was evaporated under reduced pressure to give 1.5 g of N-[3-(2K^rboxyethyl)-4,6-dimethylindolin-7- 
ylJ-2;2^dimethylpropanamide. 

1 H-NMR(CDCl3)5: 

1.33 (9H, s, -C(GH3)3), 1.60-2.20 (2H, m, -CHgCHgCOgH), 2.14, 2.26 (6H,sx3, rCH 3 x2), 2.20-2.40 (2H, m, - 
CHaCH^COgHVSrlO-S.SO (3^ 

>NH). 

(10) N-'[3«(2-Carboxyethy0^3^ in AcOEt (10 
ml) and a solution of CH 2 N 2 in ether was added. AcOEt (100 ml) was added, and after washing with water, the mix- 
ture was dried over anhydrous sodium sulfate. AcOEt was evaporated under reduced pressure. The residue was 
purified by silica gel column chromatography (eluent: CHCl3/MeOH=50/1 - 10/1) to give 1.0 g of N-[3-(2-methoxy- 
carbonyletfiyD^,6-dimethylindolin-7^ 

1 H-NMR(CDCI 3 )8: 

1.34 (9H, s, -C(CH 3 )3), 1.60-2.20 (2H ( m, -CHgCHaCOj,-), 2.15, 2.23 (6H, sx2, -CH3x2), 2.20-2.40 (2H, m, - 
CH 2 GHgC02CH3), 3.10-3.80 (3H, m, Indoline C2-H, C3-H), 3.64 (2H, s, -C0 2 CH 3 ), 6.40 (1H, s, Indoline C 5 - 
H), 7.05 (1H, br, >NH). 

(11) N-[3-(2-Memoxycarbonyletriyl)-4,6-dim^ g) was dissolved in 
DMF (10 ml) and 1 -iodooctane (1 .44 g) and K2CO3 (830 g) were added, which was followed by stirring at 40°C for 
10 hr. AcOEt (100 ml) was added, and after washing with water, the mixture was dried over anhydrous sodium sul- 
fate. AcOEt was evaporated under reduced pressure. The residue was purified by silica gel column chromatogra- 
phy (eluent: benzene/AcOEt= 20/1 - 5/1) to give 1.1 g of the title compound. 

IR (Nujol) cm -1 : 1730, 1620. 
1 H-NMR(CDCl3)5: 

0.70-1.00 (3H t br-t, -(CH^eChb), 1.32 (9H, s, -C(CH3) 3 ),. 1.00- 1.60 (12H, m, -(CHs^CHg), 1.60-2.20 (2H, m, 
-CH2CH2CO2-), 2.05, 2.18 (6H, sx2, -CH 3 x2), 2.20~2.40 (2H, m, -CH 2 CH 2 CO 2 CH3), -3. 10-3.80 (5H, m, Indo- 
line C 2 -H, C3TH, >NCH 2 -), 3.64 (3H, s. -C0 2 CH 3 ), 6.38 (1H, s, Indoline C5-H), 6.70 (1H. br, -CONH-). 
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Example 11 

N-[(1 Octyl-3-(2K»rboxyethyl^ 

5 N-[(1-Octyl-3-(2-methoxycariDonylethy^^ (1.1 g) was dissolved 

in EtOH (10 ml) and a solution of NaOH (494 mg) in water (3 ml) was added, which was followed by stirring at room 
temperature for 30 min. EtOH was evaporated under reduced pressure and CHCI 3 (50 ml) was added. After washing 
successively with 5% aqueous citric acid and saturated brine, the mixture was dried over anhydrous sodium sulfate. 
CHCI 3 was evaporated under reduced pressure. The residue was purified by silica gel column chromatography (eluent: 

10 CHCl3/MeOH=50/1 - 10/1) to give 800 mg of the title compound. 

I R (Nujol) cm- 1 : 1700, 1680. 
1 H-NMR(CDCI 3 )8: 

0.70-1.00 (3H, br-t, -(CH^Chfe), 1.38 (9H, s, -C(CH 3 ) 3 ), 1.00-1.60 (12H, m, -(C^CHa), 1.60-2.20 (2H, m, - 
15 CHgCHgCOgH), 2.07, 2.16 (6H, sx2, -CH 3 x2), 2.20-2.40 (2H, m, -CH 2 CH 2 C0 2 H), 3.10-3.80 (3H, m, Indoline C 2 - 

H C 3 -H), 3.27 (2H, br-t, >NCH 2 -), 6.45 (1 H, s, Indoline C 5 -H), 7.20 (1 H, br, -CONH-), 7.60 (1 H. br, -C0 2 H). 

Example 12 

20 N-(1-Octy1-5-cartooxymethyl-4,6Kfi^ 

(1) N-(5-ethoxycait>onylmethyl-4,6<iime^ (1.0 g) was dissolved in xylene 
(75 ml), and 10% Pd-C (250 mg) was added, which was followed by refluxing for 1 hr. Pd-C was fittered off and 
xylene was evaporated under reduced pressure. The residue was purified by silica gel column chromatography 

25 (eluent: benzene-CHCI 3 ) to give 0.9 g of N-(5-ethoxycart3onylmethyM,6-dim 
mide. 

IR (Nujol) cm" 1 : 1732. 1629. 

1 H-NMR (CDCI 3 ) 6 : 1.23 (3H, t, J=7.0Hz, -CH^ty. 1.40 (9H, s, -C(CH 3 ) 3 ), 2.32 (3H, s, 
30 -CHa), 2.52 (3H, s. -CH 3 ), 3.80 (2H. m, -CH 2 CO r ), 4.13 (2H, q, J=7.0Hz. -CidgCHa), 6.50 (1H, t, J=2.0Hz, 

Indole C3-H), 7.1 1 (1 H, t. J=2.0Hz, Indole C^-H). 7.35 (1 H. br, -CONH-), 8.88 (1 H. br f >NH ). 

(2) N-(5-EtrK>xycartxxiyimethyl-4,^ (1.45 g) was dissolved in DMF 
(1 0 ml) and NaH (P=60%, 1 32 mg) was added under a nitrogen atmosphere, which was followed by stirring at room 

35 temperature for 1 hr. Then, 1 -iodooctane (1 .06 g) was added and the mixture was stirred at the same temperature 
for 2 hr. The reaction mixture was poured into ice water. The mixture was extracted with AcOEt (100 mi), washed 
with water and dried over anhydrous sodium sulfate. AcOEt was evaporated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent: benzene/AcOEt= 1/0 - 1/1) to give 1.02 g of N-(1-octyl-5- 
ethoxycartonylmetriyM,6KJimetty 

40 

IR (Nujol) cm' 1 : 1735, 1651. 
1 H-NMR(CDCI 3 )8: 

0.70-1.10 (3H, br-t, -(CH^yCidaJ^I.IO-I^O (15H, m, -CHgCfcb, -(CH^CHa), 1.38 (9H, s. -C(CH 3 ) 3 ), 2.21 
(3H, s, -CH 3 ), 2.47 (3H, s, -CHa), 3.79 (2H, m, -CH 2 CO r ). 3.90-4.30 (4H, m, -ChigCH 3 . >NCH 2 -), 6.42 (1H, t, 
45 J=3.5Hz, Indole C3-H), 6.91 (1H, t, J=3.5Hz, Indole C 2 -H) f 7.12 (1 H, br, -CONH-). 

(3) N-(1-Octyl-5-ethoxycaitonylmethyl-4,6^ g) was dissolved in 
EtOH (50 ml), and a solution of NaOH (1 .6 g) in water (20 ml) was added, which was followed by stirring at 60°C 
for 1 hr. EtOH was evaporated under reduced pressure, and the residue was dissolved in water (20 mi), and 

so washed with AcOEt (10 ml). The aqueous layer was neutralized with 2N HCI and extracted with AcOEt (50 ml). The 
AcOEt layer was washed successively with saturated brine and dried over anhydrous sodium sulfate. AcOEt was 
evaporated under reduced pressure to give 2.0 g of the title compound. 

IR (Nujol) cm" 1 : 1705. 1647. 
55 1 H-NMR(CDCI 3 )5: 

0.70-1.10 (3H. br, -(CH^CH^). 1.10-1.70 (12H, m. -CH g fCH £ ) g CH 3 ). 1.33 (9H. s, -CfCH^), 2.10 (3H, s, - 
CH 3 ), 2.39 (3H, s, -CH 3 ), 3.65 (1H, br, -C0 2 H), 4.07 (2H, br-t, >NCH 2 -), 4.15 (2H. s. -CH 2 C0 2 -), 6.38 (1H, t, 
J=3.5Hz, Indole Cs-H), 6.89 (1H, t. J=3.5Hz, Indol C 2 -H). 7.25 (1 H, br, -CONH-). 
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Examples 13-119 

According to the method as described in any of the above-mentioned Examples 1 -1 2, the compounds of Tables 1 
9 were obtained. 

Table 2 



R 1 




R 4 =-NHC0R 7 



Example 


R J 


R 2 -| 


R 3 


R 7 


R 6 


2 7 , 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)2CH(CH2CH3)2 


2 8 


-CH3 


-CH2CO2H 


-CHs 


-C(CH3)3 


-(GH2)z0(CH2)3CH3 


2 9 


•CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 




3 0 


-CH3 


-CH2COSH 


-CHs 


-C(CH3)3 


-(CH2)5CH(CH3)2 


3 1 


-CH3 


-CH2CO2H 


-CH3 


-QCH3)3 


4CH2)3CH{CH2CH3)2 


3 2 


-CH3 


-CH2CO2H 


-CHs 


-qcH3)3 


-{CH2j20(CH2)4CH3 


3 3 


-CHs 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)sQH3 


3 4 


-CH3 


-CH2CO2H 


-CHs 


-a/cms 


-(CH2)fiCH(CH3)2 


3 5 


-CE3 


-CH2CO2B 


-CH3 


-qcH3)3 


-(CH2)*cH(GH2x:H3)2 


3 6 


-CH3 


-CH2CO2H 


•CH3 


-qcH3)3 


-(CH2)9CH3 


3 7 


-CH3 


-CH2CO2H 


•CH3 


-C(CH3)3 


-(CH2)7CH(CH3)2 


38 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)10CH3 


3 9 


-CH3 


•CH2CO2H 


'CHs 


-C(CH3)3 


-(CH2)8CH{CH3)2 


.4 0 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)nCH3 


4 1 


-CHs 


-CH2CO2H 


-CHs 


-qcH3)3 


. -{CH2)9CH(CH3)2 
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Table 3 

R 1 




Example 


R 1 


R 2 


R 3 


R 7 


R s 


4 2 


-CH3 


-CH2CO2H 


-CH3 


-qCH3)2C4H9 


•(CH2)5CH3 ' 


4 3; 


-CH3 


^H2C02H 


-CH3 


•C(CH3)zC4H9 


-(CH2)6CH3 


4 4 • 


rCH3 


-CH2CO2H 


-CH3. 


-aCH3)2C4H9 


•(CH2)7CH3 


4 5 


•CH3 


-CH2CO2H 


-CH3 


•QCH3)2C6Hl3 


•(CH2)5CH3 


4 6 


-CH3 


-CH2CO2H 


rCH3 


•C(CH3)2C6Hl3 


"(CH2)6CH3 


4 7 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)2C6Hl3 


•(CH2)7CH3 


4 8 


-CH3 : 


-CH2CO2H 


■CH3 


C(CH3)2C8Hl7 


•(CH2)5CH3 


4 9 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)2C8Hl7 


-{CH2)6CH3 


5 0 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)2C8Hl7 


-(CH2)7CH3 


5 1 


-CH2CH3 


-CH2CO2H 


•CH2CH3 


-qcfl3)3 


-(CH2)5CH3 


5 2 


-CH2CH3 


-CH2CO2H 


-CH2CH3 


-C(CH3)3 


-(CH2)6CH3 


5 3 . 


-CH2CH3 


:CH2C02H 


•CH2CH3 


-C(CH3)3 


-(CH2)7CH3 


5 4 


:CH2CH3 


:CH2C02H 


-CH2CH3 ' 


-C(CH3)3 


-(CH2)sCH3 


5 5 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


-(CH2)9CH3 


5 6 


-OCH3 


-CH2C02H 


-OCH3 


-C(CH3)3 


-(CH2)5CH3 


5 7 


-OCH3 


-CH2C02H 


•OCH3 


-C(CH3)3 


. -(CH2)6CH3 


5 8 


-OCH3 


-CH2C02H 


•OCH3 


-C(CH3)3 


•(CH2)7CH3 


5 9 


-OCH3 


-CH2CQ2H 


-OCH3 


-C(GH3)3 


;{CH2)8CH3 


6 0 


-OCH3 


-CH2C02H 


■'0CH3 


-C(CH3)3 


-(CH2)3CH3 


6.1 


-CH3 


-CH20H 


-CH3 


-qcH3)3 


•(CH2)5CH3 


6 2 


-CH3 


-CH20H 


-CH3 


-C(CH3)3 


-(CH2)6CH3 
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Table « 



R 1 




R 4 =-NH.C0R 7 



Exanple 


:r 1 


R ' 


R 3 


R 7 


R 6 . 


6 3 


-CH3 


-CH2OH 


-CH3 


-C(CH3)3 


-{CH2)8CH3 


6 4 




-CH2OH 


-CH3 


-C(CH3)3 


-(CH2)3CH3 


6:5 


>CH3 


-CH2N(CH3)2 


-CH3 


-C(CH3)3 


-(CH2)5CH3 


6:6 


-CH3 


-CH2N(CH3)2 


-CH3 


-C(CH3)3 


-(CH2)6CH3 


6 7 


-CH3 


-CH2N(GH3)2 


-CH3 


-C(CH3)3 


*(CH2)sCH3 


68 


-CH3 


-CH2N(GH3)2 . 


-GH3 


: -C(CE3)3 


-{CH2)9CH3 


6 9 


-E 


-CH2CO2H 


-CH3 


-C(CE3)3 


-(CH2)sCH3 


7 0 


•H 


-CH2CO2H 


-CH3 


•C(CH3)3 


-{CH2)6CH3 


7i ; 


: ; h 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)7CH3. 


7 2 


-H 


. -CH2CO2H 


;CH3 


-C(CH3)3 1 


-(CH2)8CH3 


7 3 


•H 


-CH2CO2H 


-CH3 


«C(CH3)3 


-(GH2)9CH3 


7 4 


-H 


rCH20H 


. -CH3 


-C(CH3)3 


-(GH2)5CH3 


7 5 


-H 


rCH20H 


-CH3 


. -qcH3)3 


-{GH2)6CH3 


7 6 


•H 


" -CH2OH 


-CH3 


^C(CH3)3 


-(CH2)7CH3 


7 7 


-H 


,-CH20H 


•CH3 


-C(CH3)3 


-(CH2)8CH3. 


7 8 


-H 


-CH2OH 


-CH3 


-C(CH3)3 


-(CH2)9CH3 


7 9 


-H 


-CH2N(CH3)2 


-CH3 


•C(CH3)3 


.-(CH2)5CH3 


8 0 


•H . 


-CH2N(CH3)2 


-CH3 


-C(CH3)3 


-(CH2)6CH3 


8 1 


. . -H 


-CH2N(CH3)2 


•CH3 


-C(CH3)3 


. -(CH2)7CH3 


1 8 2 


-H 


-CH2N(CH3)2 


. -CH3 


-C(CH3)3 


-(CH2)8CH3 


8 3 


. -H 


-CH2N(CH3)2 


-CH3 


-C(CH3)3 


-(CH2)9CH3 
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Table 5 



R 1 R* 




Example 


R 1 


R 2 

i 


R 3 


R 7 


R* 


R 6 


8 4 


•CH3 : 


-H 


-CH3 


■C(CH3)3 


-(CH2)2C02H 


-(CH2)5CH3 


8 5 


-CH3 


-H 


-CH3 


-C(CH3)3 


•(CH2)2C02H 


-(CH2)6CH3 


8 6 


-CH3 


-H 


-CH3 


-C(CH3)3 


(CH2)20H 


^(CH2)5CH3 


8 7 


-CH3 


: H 


-CH3 


•C(CH3)3 


-(CH2)20H 


-(CH2)6CH3 


8 8 


•CH3 . 


-H 


-CH3 


-C(CH3)3 


-(CH2)2N(CH3)2 


-(CH2)5CH3 


8 9 


-CH3 


-H. 


-CH3 


-C(CH3)3 


-(CH2)2N(eH3)2 


-(CH2)6CH3 


9 0 


-CH3 


-H • 


-CH3 


-C{CH3)3 


-(CH2)2N(CH3)2 


-(CH2)7CH3 
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Table 6 

R 1 




Example 


R l 


R 2 


R 3 


R 7 ' 


R 6 


9 1 


-CH3 


-CH2CO2H 


. -CH3 


-(CH2)3CH3 


-(CH2>7CH3 


9 2 


-CH3 • 


-CH2CO2H 


-CH3 


-(CH2)3CH 3 


r(CH2)8CH3 


9 3 , 


-CH3 


-CH2CO2H 


-CH3 


-(CH2)3CH3 


-(CH2)9CH3 


9 4 


-CH2CH3 


-CH2CO2H 


-CH2CH3 


-(CH2)3CH3 • 


-{CH2)7CH3 


9 5 


-CH2CH3 


-CH2CO2H 


TCH2CH3 


-(CH2)3CH3 


-(CH2)8CH3 


9 6 , 


-GH2CH3 ; 


-CH2CO2H 


-CH2CH3 


-(CH2)3CH3 


-(CH2)9CH3 


9 7 


-OCH3 


-CH2CO2H 


-OCH3 


-(CH2)3CH3 


-(CH2)7CH3 


9 8 


-OCH3 


-CH2CO2H 


-OCH3 


-(CH2>3CH3 


•(CH2)8CH3 


9 9 


-OCH3 


-CH2CO2H 


-OCH3 


r(CH2)3CH3 


-(GH2)9CH3 
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R 4 =-^NHCOR 7 



Example 


R 1 


R 2 


R 3 


R 7 


R 6 


1 0 0 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


-(CH2)8CH3 


10 1 


-CH3 


-CH2C02H 


•CH3 


^C(CH3)3 


-(CH2)9CH3 


1 0 2 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


-(CH2)7CH3 


10 3 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


-(CH2)8CH3 


1 0 4 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


-(CH2)9CH3 


10 5 


-OCH3 


-CH2C02H 


-OCH3 


-C(CH3)3 


-(CH2)7CH3 


1 0 6 


-OCH3 


-CH2C02H 


-OCH3 


-C(CH3)3 


-(CH2)8CH3 .: 


1 0 7 


-OCH3 


-CH2C02H 


-OCH3 


-C(CH3)3 


-(CH2)9CH3 



3. 



Table 7 
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Table 8 



R 1 




20 




-R 1 - 


R 2 


R 3 


R 7 


In. 




10 8 


-CH3 


-CH2CO2H 


• -CH3 


-(CH2)20CH3 


-(CH2)7CH3 


25 


1 0 9 


-CH3 


-CH2CO2H 


-CH3 


^CH2)2SCH3 


-{CH2)tCH3 


1 10 


-CH3 


-CH2CO2H 


-CH3 


-® 


-(CH2)7CH3 


30 


111 


-CH3 


-CH2CO2H 


-CH3 : 


-CH 2 -^H^ 


-(CH2)7CH3 




112 


-CHa ■•; 


•CH2CO2H 


-CH3 


-O 


•(CH2)7CH3 


35 


113 


-CH3 


-CH2CO2B 


-CH3 




•(CH2y7CH3. 


40 


1 1 4 


-CH3 


-CH2CO2H 


-CH3 


-QCH3)3 


-(CH2)2S(CH2)3CH3 




1 15 


-CH3 


-CH2CO2H 


•CH3 


-C(CH3)3 


-CH 2 -£) 


45 


11 6 




<JH2C02Et 


-CH3 


•qcH3)3 


-(CH2)7CH3 



50 



55 
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Table 9 




R 4 R 6 



R*= — NHCOR 7 



Exanple 


R 1 


R 2 


R 4 


R 7 


R 6 


1 1 7 


-CH2CO2H 


-CH3 


•CH3 


•C(CH3)3 


-(CH2)5CH3 


1 18 


-CH2CO2H 


-CH3 


-CH3 


-C(CH3)3 


-(CH2)8CH3 


1 1 9 


-CH2CO2H 


-CH3 


-CH3 


-C(CH3)3 


•(CH2)ioCH3 



The 1 H-NMR values of the compound of the above Examples 13-1 19 are shown in the following. 



Example 13: 
Example u 



Example 15 



Ex ample 1 fr 



Example 17 
Example 18 
Example 19 
Example 20 



Example ?t 



Example 22 



Example 23 



Example 24 



Example 25 



Example 2$ 



Example 27 



Ex ample 2 Q 



0.7-1.1 (3H, br-t) f 1.1 -1.7 (6H, m), 1.33 (9H. s), 2.01 (3H, s), 2.15 (3H, s), 2.70-3.10 (4H, m). 3:41 
(2H, t), 3.56 (2H, s), 7.6 -8.1 (2H, br). 

0.70 - 1.70 (8H, m), 1.1 - 1.7 (6H, m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (3H, m), 3.41 
(2H, t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 

0.87 (6H, d), 1.1 -1.8 (3H, m), 1.33 (9H, s). 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H. 
t), 3.56 (2H, s), 7.6 - 8.1 (2H. br). 

1 .65 (6H, s), 1 .33 (9H, s). 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H. t), 3.56 (2H, s), 5.20 
(1H, br-t), 7.6 -8.1 (2H,br). 

1.59 (3H, t), 1.33 (9H, s). 2.01 <3H, s), 2:15 (3H. s), 2.70 - 3.10 (4H, m). 3.3 - 3.6 (6H, m), 3.56 (2H, 
s), 7.6 - 8.1 (2H,br). 

0.7 - 1.1 (3H, br-t), 1.1 - 1.7 (8H, m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s). 270 - 3.10 (4H, m), 3.41 
(2H, t), 3.56 (2H. s), 7.6 - 8.1 (2H, br). 

07-170(10H,m), 1.33(9H,s), 2.01 (3H, s), 2.15 (3H, s), 2.70 -3.10 (3H, m), 3.41 (2H, t). 3.56 (2H, 
s), 7.6-8.1 (2H, br). 

0.7-170(9H,m), 1.33 (9H, s). 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 3.56 (2H, 
s), 7.6-8.1 (2H,br). 

0.87 (6H, d), 1.1 - 1.8 (5H, m), 1.33 (9H, s) t 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, 
t), 3.56 (2H, 8), 7.6- 8.1 (2H, br). 

0.7 - 1.0 (6H, br-t), 1.0-1.7 (5H, m), 1.33 (9H, s). 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3,41 
(2H, t), 3.56 (2H, s) P 7.6 - 8.1 (2H P br). 

1.59 (3H. br-t), 1.0 - 17 (2H, m), 1.33 (9H, s), 2.01 (3H, s) p 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.3 - 3;6 
(6H P m). 3.56 (2H, s), 7.6 - 8.1 (2H P br). 

0.7 - 1.10 (3H P br-t), 1.1 - 1.7 (10H P m), 1.33 (9H, s), 2.01 (3H, s). 2.15 (3H, s). 2.70 - 3.10 (4H. m), 
3.41 (2H. t). 3.56 (2H, s), 7.6 - 8.1 (2H, br). 

0.7 - 1.70 (11H, m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m) f 3.41 (2H, t), 3.56 (2H, 
s), 7.6-8.1 (2H,br). 

0.87 (6H, d). 1.1 - 1.8 (7H, m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s). 2.70 - 3.10 (4H, m), 3.41 (2H, 
t), 3.56 (2H, s), 7.6-8.1 (2H, br). 

1.59 (6H, br-t), 1.1 -1.7(7H,m), 1.33 (9H,s), 2.01 (3H, s). 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, 
t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 

1.59 (3H, br-t), 1.0-1.7 (4H, m), 1.33 (9H, s), 2.01 (3H, s). 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.3 - 3.6 
(6H, m), 3.56 (2H, s). 7.6 - 8.1 (2H. br). 
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Example 29 : 0.7 - 1.70 (13H, m), 1 .33 (9H, s), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 3.56 (2H, 
s), 7.6 -8.1 (2H,br). 

Example 30 : 0.87 (6H, d), 1.1 - 1.8 (9H, m) r 1.33 (9H, s), 2.01 (3H. s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, 

t), 3.56 (2H, s), 7.6- 8.1 (2H, br). 
Example 31 : 1.59(6K br-t). 1.0 - 1.7 (9H, m), 1.33 (9H, s). 2.01 (3H, s), 2.15 (3H. s), 2.70 - 3.10 (4H, m), 3.41 (2H, 

t). 3 56 (2H, s). 7.6 - 8.1 (2H, br). 
Example 32 : 1.59 (3H, br-t), 1.0 - 1.7 (6H. m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H t s). 2.70 - 3.10 (4H, m). 3.3 - 3.6 

(6H, m), 3.56 (2H, s). 7.6 - 8.1 (2H, br). 
Example 33 : 0.7 - 1.10 (3H, br-t), 1.1 - 1.7 (14H, m), 1.33 (9H, s). 2.01 (3H, s), 2.15 (3H, s), 2.70-3.10 (4H, m), 

3.41 (2H, t), 3.56 (2H, s). 7.6 - 8.1 (2H, br). 
Example 34 : 0.87 (6H, d), 1.1 -1.8 (11 H. m), 1.33 (9H, s), 2.01 (3H ( s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, 

t). 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 35 : 1.59 (6H, br-t), 1.0 - 1.7 (11H, m), 1.33 (9H/S), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 

(2H, t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 36 : 0.7 - 1.10 (3 H, br-t), 1.1 - 1.7 (16H, m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 

3.41 (2H, t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 37 : 0.87 (6H,.d), 1.1 - 1.8 (13H. m). 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, rri), 3.41 (2 H, 

t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 38 : V0:7 -1.10 (3H,:br-t). 1.1-1 .7 (18H, m), 1 .33 (9H, s). 2.01 (3H, s), 2. 15 (3H, s), 2:70 - 3. 10 (4H, m), 

3.41 (2H, t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 39 : 0.87 (6H, d). 1.1 - 1.8 (15H, rri), 1:33 (9H, s), 2.01 (3H, s), 2.15 (3H. s), 2:70 -3.10 (4H, m), 3.41 (2 H, 

t). 3.56 (2H, s). 7.6 - 8.1 (2H, br). 
Example 40 : 0.7 - 1.10 (3H, br-t), 1.1 - 1.7 (20H, m), 1.33 (9H, s), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 

3.41 (2H, t), 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 41 : 0.87 (6H, d). 1.1 - 1.8 (17H, m), 1.33 (9H, s), 2.01 ;(3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, 

t). 3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 42 : 0:7 - 1.10 (6H, br-t), .1.1 - 2.0 (20H, m), 2.01 (3H, s), 2.15 (3H f s), 2.70 -.3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H, s). 7.6 - 8.1 (2H, br). 
Example 43 : 0.7 - 1.10 (6H, br-t), 1:0 - 2.0 (22H, m), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H, s). 7.6- 8.1 (2H, br). 
Example 44 : . 0.7 - 1.10 (6H, br4), 1.0 -.2.0 (24H, m), 2.01 (3H, s), 2.15 (3H. s), 2.70 - 3.10 (4H, m), 3.41 (2H,.t), 

3.56 (2H,s), 7.6- 8.1 (2H, br). 
Example 45 : 0.7 -1.10 (6H, br-t), 1.0 - 2.0 (24H, m), 2.01 (3H, s). 2.15 (3H f s). 2.70 - 3.10 (4H, ,m), 3.41 (2H, t), 

3:56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 46 : 0.7 r 1.10 (6H. br-t), 1,0- 2.0 (26H, m), 2.01 (3H, s). 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H,;t), 

3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 47 : ,0.7 - 1.10 (6H. br-t), 10 - 2.0 (28H, m), 2.01 (3H. s), 2.15 (3H. s), 2.70- 3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 48 : 0.7 - 1.10 (6H, br-t). 1.0 -.2.0 (28H, m), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 49 : 0.7 - 1.10 (6H, br-t). 1 .0 - 2.0 (30H, m), 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H ( s), 7.6 - 8.1 (2H, br). 
Example 50 : 0.7 - 1.10 (6H, br-t). 1.0 - 2.0 (32H, m), 2.01 (3H, s), 2.15 (3H. s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H, s), 7.6 - 8.1 (2H, br). 
Example 51 : 0.7 -1.1 (3H, br-t), 1.1 - 1.7 (14H, m), 1.33 (9H, s), 2.42 (2H, q), 2.46 (2H, q), 2.7 - 3:1 (4H, m), 3.41 

(2H, t), 3.56 (2H, t), 7.6 - 8.1 (2H, br). 
Example 52 : 0.7 - 1.1 (3H, br-t), 1.0 - 1.7 (16H, m). 1.33 (9H, s), 2.42 (2H, q), 2.46 (2H, q), 2.7 - 3.1 (4H, m), 3.41 

(2H, t), 3.56 (2H, t), 7.6 - 8.1 (2H, br). 
Example 53 : 0.7 - 1.1 (3H, br-t), 1.0 - 1.7 (18H, m). 1.33 (9H, s), 2.42 (2H, q), 2.46 (2H, q), 2.7 - 3.1 (4H, m), 3.41 

(2H, t), 3.56 (2H, t), 7.6 - 8.1 (2H, br). 
Example 54 : 0:7 - 1.1 (3H, br-t), 1.0 - 1.7 (20H, m). 1.33 (9H, s), 2.42 (2H, q), 2.46 (2H. q), 2.7- 3.1 (4H, m), 3.41 

(2H, t), 3.56 (2H, t), 7.6- 8.1 (2H, br). 
Example 55 : 0.7 - 1.1 (3H, br-t). 1.0 - 1.7 (22H, m). 1.33 (9H, s), 2.42 (2H, q), 2.46 (2H. q), 2.7 - 3.1 (4H, m), 3.41 

(2H, t), 3.56 (2H. t). 7.6 - 8.1 (2H, br). 
Example 56 : 0.7 - 1.1 (3H, br-t). 1.1 - 1.7 (8H, m), 1.33 (9H, s), 2.50 - 3.10 (4H, m), 3.32 (2H, t), 3.45 (2H, s), 3.73 

(3H, s), 3.77 (3H. S), 7.6 - 8.1 (2H, br). 
Example 57 : 0.7-1.1 (3H, br-t), 1.0 - 1.7 (10H, m), 1.33 (9H. s), 2:50 - 3.10 (4H f m). 3.32 (2H, t), 3.45 (2H, s), 3.73 

(3H, s), 3.77 (3H, s), 7.6 - 8.1 (2H, br). 



34 



EP 0 866 059 A1 



Example 58 : 0.7 - 1.1 (3H. br~t), 1.0 - 1.7 (12H, m), 1.33 (9H, s). 2.50 - 3.10 (4H, m). 3.32 (2H, t). 3.45 (2H, s), 3.73 

(3H, s). 3.77 (3H. s), 7.6 - 8.1 (2H, br). 
Example 59 : 0.7 - 1.1 (3H. br-t), 1:0 - 1.7 (14H, m), 1.33 (9H, s). 2.50 - 3.10 (4H, m). 3.32 (2H, t), 3.45 (2H, s). 3.73 

(3H, s), 3.77 (3H, s), 7.6 - 8.1 (2H, br). 
5 Example 60 : <0.7 -L1 (3H, br-t), 1.0 - 1.7 (16H. m), 1:33 (9H, s). 2.50 ^ 3:10 (4H, m), 3.32 (2H, t), 3.45 (2H, s), 3.73 

(3H, s), 3.77 (3H, s), 7.6 - 8.1 (2H, br). 
Example 61 : 0.7- 1.1(3H^br-t), 1.1 - 1.7 (8H. m), 1.33 (9H. s). 2.14 (3H. s), 2.22 (3H, s), 2.70 - 3.10 (4H, m), 3.41 

(2H, t), 4.62 (2H, s), 6.86 (2H, br). 
Example 62 : 0.7 -1.1 (3H. br-t), 1.1 - 1.7 (10H, m), 1.33 (9H, s), 2.14 (3H, s), 2.22 (3H, s), 2.70 - 3:10 (4H, m), 3.41 
io (2H, t), 4.62 (2H, s), 6.86 (2H, br). 

Example 63 : 0.7-1.1 (3 H, br-t). 1.1 - 1.7 (14H. m), 1.33 (9H,s), 2.14 (3H, s), 2.22 (3H,s), 2.70 - 3.10 (4H. m), 3:41 

(2H, t). 4.62 (2H, s). 6.86 (2H, br). 
Example 64 : 0.7-1.1 (3H, br-t), 1.1 - 1.7 (16H,m), 1.33 (9H, s) t 2.14 (3H, s), 2.22 (3H, s),.2.70 - 3.10 (4H. m), 3.41 

(2H, t), 4.62 (2H, s), 6.86 (2H, br). 
15 Example 65 : 0/7 -L1 (3 H, br-t), 1.1 - 1 .7 (8H, m), 1 .33 (9H, s), 2.00;(6H, s), 2.09 (3H, s), 2.23 (3H, s), 2.70 - 3.20 

(4H, m), 3.31 (2H, s), 3.38 (2H, t), 6:84 (1H.br). 
Example 66 : .0.7 -1:1 (3H, br-t)rin -1.7 (10H, m), 1.33 (9H, s). 2.00 (6H, s). 2.09 (3H, s), 2:23 (3H. s), 2.70 - 3.20 

(4H, m), 3.31 (2H, s) t 3.38 (2H, t), 6.84 (1H, br). 
Example 67 : 0.7 -1.1 (3H. br-t), 1.1 - 1.7 (14H, m), 1.33 (9H, s), 2.00 (6H, s), 2.09 (3H, s). 2.23 (3H, s), 2.70 - 3.20 
20 (4H, m),3.31 (2H,s), 3.38 (2H,t), 6.84 (1 H. br). 

Example 68 : 0.7 -1.1 (3H, br-t), 1.1 - 1.7 (16H. m), 1.33 (9H, s), 2.00 (6H, s). 2.09 (3H, s), 2.23 (3H, s), 2,70 - 3.20 

(4H, m). 3.31 (2H, s), 3.38 (2H, t). 6.84 (1H. br). 
Example 69 : .0.7 - 1.0 (3H, br), 1.0 - 1.7 (8H, m), 1.33 (9H, s), 1.97 (3H, s),.2.7 - 3.1 (4H, m), 3.35 (2H ( t). 3.47 (2H, 

s), 6.90 (1H..S), 7.6 - 8.1 (2H, br). 
25 Example 70 : "0.7 - 1.0 (3H, br), 1.0 - 1:7 (10H, m). 1.33 (9H, s), 1.97 (3H, s), 2.7 - 3.1 (4H, m), 3.35 (2H, t), 3.47 (2H, 

S), 6.90 (1 H, s). 7.6 - 8.1 (2H, br). 
Example 71 : 0.7 - 1.0 (3H, br), 1.0 - 1.7 (12H, m), 1133 (9H, s), 1.97 (3H, s), 2.7 - 3.1 (4H, m), 3.35 (2H.1), 3.47 (2H, 

s), 6.90 (1H.8), 7.6 -.8.1 (2H, br). 
Example 72 : 0.7 - 1.0 (3H,.br), 1.0 - 1 .7 (14H, m), 1.33 (9H. s), 1,97 (3H, s), 2.7 - 3.1 (4H, m), 3.35 (2H, t). 3.47 (2H, 
30 s), 6,90 (1 H, s), 7.6 - 8.1 (2H, br). 

Example 73 : 0.7 - 1.0 (3H,;br), 1.0 - 1.7 (16H, m), 1.33 (9H, s), 1.97 (3H, s), 2.7 - 3.1 (4H t m). 3.35 (2H, t). 3.47 (2H, 

s), 6,90 (1H, s), 7.6 - 8.1 (2H, br). 
Example 74 : 0.7 - 1.0 (3H, br), .1.0 - 1.7 (8H, m), 1.33 (9H, s), 2.07 (3 H, s), 2:89 (2H, t), 3:09 (2H, t). 3.40 (2H, t). 

4.51 (2H, s), 6.90 (1H, s), 7.0 - 7.4 (2H, br). 
35 Example 75 : :0.7 - 1.0 (3H, br), 10 - 1.7 (10H, m), 1.33 (9H, s), 2.07 (3H, s). 2.89 (2H, t), 3.09 (2H ( t)."3.40 (2H t t), 

4.51 (2H. s), 6.90 (1H, s), 7.0 - 7.4 (2H, br). 
Example 76 : 0.7 - 1.0 (3H. br), 1.0 - 1.7 (12H, m), 1.33 (9H, s), 2.07 (3H, s), 2.89 (2H, t), 3.09 (2H, t), 3.40 (2H, t), 

4.51 (2H, s), 6.90 (1 H, s), 7.0 - 7.4 (2H, br). 
Example 77 : 0.7 - .1.0 (3H f br), 1.0 - 1.7 (14H, m), .1.33 (9H, s), 2.07 (3H, s), 2.89 (2H, t), 3.09 (2H, t), 3.40 (2H, t), 
40 4.51 (2H, s). 6.90 (1 H, s), 7.0 - 7.4 (2H, br). 

Example 78 : 0:7 - 1.0 (3H, br), 1.0 - 1.7 (16H, m), 1:33 (9H, s), 2.07 (3H, s), 2.89 (2H, t), 3.09 (2H, t), 3.40 (2H, t), 

4.51 (2H, s), 6.90 (1H, s), 7.0 - 7.4 (2H, br). 
Example 79 : 0.7 - 1.0 (3H. br), 1.0 - 1.7 (8H, m), 1:33 (9H, s), 2.08 (3H, s), 2.23 (6H, s), 2.89 (2H. t), 3.14 (2H, t). 

3.30 (2H, s), 3.38 (2H, t), 6.84 (1 H, s), 6.90 (1 H, br). 
45 Example 80 : 0.7 - 1.0 (3H, br), 1.0 - 1.7 (10H, m), 1.33 (9H, s), 2.08 (3H t s), 2.23 (6H, s), 2.89 (2H, t), 3.14 (2H, t). 

3.30 (2H, s), 3.38 (2H, t), 6.84 (1H, s), 6.90 (1H, br). 
Example 81 : 0.7-1.0 (3H, br), 1.0 - 1.7 (12H, m), 1.33 (9H, s), 2.08 (3H, s), 2.23 (6H, s), 2.89 (2H. t). 3.14 (2H, t), 

3.30 (2H, s). 3.38 (2H, t), 6.84 (1H. s), 6.90 (1H, br). 
Example 82 : 0.7 - 1:0 (3H, br), 1.0 - 1.7 (14H, m), 1.33 (9H, s), 2.08 (3H, s). 2:23 (6H, s). 2.89 (2H. t), 3.14 (2H, t), 
so 3.30 (2H, s), 3.38 (2H, t), 6.84 (1 H, s), 6.90 (1 H, br). 

Example 83 : 0.7 - 1.0 (3H, br), 1.0-1.7 (16H, m), 1.33 (9H, s), 2.08 (3H, s), 2.23 (6H, s), 2.89 (2H, t), 3.14 (2H, t), 

3.30 (2H, s), 3.38 (2H, t), 6.84 (1H, s), 6.90 (1H. br). . 
Example 84 : :0.7 - 1 .0 (3H, br-t), 1.00 - 1.60 (8H f m), 1.38 (9H, s), 1.60 - 2.20 (2H, m), 2.07 (3H, s), 2.16 (3H, s), 

2.20 - 2.40 (2H, m), 3.10 - -3.80 (3H, m), 3.27 (2H, br-t), 6.45 (1H, s), 7.20 - 7.60 (2 H, br). 
55 Example 85 : 0.7 - 1.0 (3 H, br-t), 1.00 - 1.60 (10H, m), 1.38 (9H, s), 1.60 - 2.20 (2H, m), 2.07 (3H, s), 2.16 (3H P s), 

2.20 - 2;40 (2H, m), 3.10 - 3.80 (3H, m), 3.27 (2H, br-t), 6.45 (1 H, s), 7.20 - 7.60 (2H, br). 
Example 86 : 0.7 - 1.0 (3H, br-t), 1.0 - 2.0 (10H. m), 1.33 (9H, s), 2.07 (3H, s), 2.16 (3H, s), 2.60 - 3.60 (7H, m), 6.44 

(1H, s),6.78 (2H, br). 
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Example 87 : 0.7 - 1.0 (3H, br4), 1.0 - 2.0 (12H, m), 1.33 (9H, s), 2.07 (3H, s), 2.16 (3H, s). 2.60 - 3.60 (7H, m). 6.44 
(1H,s), 6.78(2H, br). 

Example 88 : 0.7-1 .0 (3H, br-t), 1.0 - 2.0 (10H,m), 1.35 (9H. s), 2.07 (3H, s). 2.16 (3H, s), 2.19 (6H, s). 251 (2H, 

t), 2.6 - 3.6 (5H, m), 6.45 (1H, s), 7.2 (1H. br). 
Example 89 : 0.7 - 1 .0 (3H, br-t). 1.0 - 2.0 (12H, m), 1.35 (9H, s). 2.07 (3H, s), 2.16 (3H. s), 2.19 (6H, s). 2.21 (2H, 

t). 2.6 - 3.6 (5H, m). 6.45 (1 H, s), 7.2 (1 H, br). 
Example 90 : 0.7 - 1 .0 (3H, br-t), 1.0 - 2.0 (14H. mV1.35 (9H, s), 2.07 (3H. s). 2.16 (3H.s), 2.19 (6H, s), 2.21 (2H. 

t), 2.6 - 3.6 (5H, m), 6.45 (1H. s), 7.2 (1H. br). 
Example 91 : 0.70 -1.10 (6H, m). 1,10 - 1.90 (16H, m), 2:10 (6H, s), 1.80 - 2.00 (2H, br-t), 2.00 - 4.00 (6H. m), 3.55 

(2H, s), 4.80 (1H, br), 5.50 (1H, br), 6.40 (1H, br). 
Example 92 : 0.70 - 1.10 (6H. m), 1.10 - 190 (18H, m), 2.10 (6H, s), 1.80 - 2.00 (2H. br-t), 2.00 - 4.00 (6H. m), 3.55 

(2H, s), 4.80 (1H. br). 5.50 (1H. br). 6.40 (1H, br). 
Example 93 : 0.70 - 1.10 (6H, m), 1:10 - ;1.90 (20H, m), 2.10 (6H, s), 1.80 - 2:00 (2H, br-t), 2.00 - 4:00 (6H, m), 3.55 

(2H, s). 4.80 (1H,br), 5.50 (1H, br). 6.40 (1H. br). 
Example 94 : 0.70 - 1.10 (6H, m). 1:10 - 1.90 (22H. m), 2.09 (4H, br-t), 1.80 - 2.00 (2H, br-t), 2.00 - 4.00 (6H, m), 

3.55 (2H, s), 4.80 (1H, br), 5.50 (1H, br). 6.40 (1H. br). 
Example 95 : 0.70 - 1.10 (6H, m), 1.10 -1.90 (24H, m), 2:09 (4H, br-t), 1.80 - 2.00 (2H, br-t). 2.00 - 4.00 (6H, m), 

3.55 (2H, s), 4.80 (1H, br), 5.50 (1H, br), 6:40 (1H. br). 
Example 96 : 0:70 - 1.10 (6H, m), 1.10 - 1.90 (26H, m), 2.09 (4H, br^t), MBO - 2.00 (2H,< br-t),. 2.00 - 4.00 (6H, m), 

3.55 (2H, s). 4:80 (1H. br), 5.50 (1H. br), 6.40 (1H, br). 

Example 97 : 0.70 - 1 :1 0 (6H, m). 1 .1 0 - 1 90 (1 6H, m), 1 .80 -.2.00 (2H, brrt) . 2.00 - 4.00 (6H, m). 3.35 (2H, s). 3.74 

(3H, s), 3.78 (3H, s), 4.80 (1H, br), 5.50 (1H. br), 6.40 (1H f br). 
Example 98 : 0.70 -.1.10 (6H, m), 1:10 - 1.90 (18H, m), 1.80 - 2.00 (2H, br-t), 2.00 - 4.00 (6H,*m). 3.35 (2H. s), 3.74 

(3H. s), 3.78 (3H, s). 4.80 (1H, br), 5.50 (1H, br), 6.40 (1H, br). 
Example 99 : 0.70 - 1 .1 0 (6H, m), 1 .10 -1 .90 (20H, m), 1 .80 - 2.00 (2H; br-t), 2.00 - 4.00 (6H. m). 3.35 (2H, s), 3.74 : 

(3H, s), 3.78 (3H. s), 4.80 (1 H, br), 5.50 (1 H, br), 6.40 (1 H, br). 
Example 100 : -0:70 - 1.10 (3H, br-t), 1.10 - 1.70 (14H, m), 1.33 (9H, s), 2.10 (3H, s), 2.39 (3H, s), 3:71 (2H, br), 3.99 

(2H, br-t), 4.15 (2H, s), 6.38 (1H. d), 6.89 (1H, d). 
Example 101 : 0.70 -1.10 (3H, br-t)/1.10 - 1.70 (10H, m), 1.33 (9H, s) f 2.10 (3H, s), 2.39 (3H f s), 3.71 :(2H, br), 3.99 

(2H, br-t), 4.15 (2H, s), 6.38 (1H, d), 6.89 (1H, d). 
Example 102 : 0.70 - 1.10 (3H, br-t). 1.10 - 1.70 (18H, m),1 .33 (9H. s). 2.08 (2H, eft, 2,46 (2H f q). 3.71 (2H, br), 3.99 

(2H, br-t). 4.15 (2H, s), 6.38 (1H, d), 6.89 (1H, d). 
Example 103 : 0.70 - 1:10 (3H, br-t), 1M0 - 1.70 (20H, m), 1 .33 (9H, s). 2.08 (2H, q), 2.46 (2H, q), 3.71.(2H, br), 3.99 

(2H, br-t), 4.15 (2H, s), 6.38 (1H, d), 6.89 (1H, d). 
Example 104 : 0.70 -1.10 (3H, br-t), 1.10 -1.70 (22H. m). 1 :33 (9H. s). 2.42 (2H, q), 2.46 (2H, q), 3.71 (2H, br), 3.99 

(2H, br-t), 4.15 (2H t s), 6.38 (IH. d). 6.89 (1H, d). 
Example 105 : 0.70 - 1.10 (3H, br-t), 1.10-1 .70 (12H, m), 1133 (9H, s), 3160 (3H, s), 3.65 (3H, s), 3.71 (2H, br), 3.99 

(2H, br-t), 4.15 (2H, s), 6.15 (1H, d), 6.70 (1H, d). 
Example- 106 : 0.70 -1.10 (3H, br-t), 1.10 - 1.70 (14H, m), 1:33 (9H, s). 3.60 (3H, s), 3.65 (3H, s), 3.71 (2H, br), 3.99 

(2H, br-t), 4.15 (2H, s), 6.15 (1H, d), 6.70 (1H. d). 
Example 107 : 0.70 - 1.10 (3H, br-t), 1.10 - 1.70 (16H, rri), 1133 (9H, s). 3.60 (3H, s), 3.65 (3H, s). 3.71(2H, br), 3.99 

(2H, br-t), 4.15 (2H, s), 6.15 (1H, d), 6.70 (1H, d). 
Example 108 : 0.70 - 1.10 (3H, br-t). 1.10 - 2.00 (15H, m), 2.01 (3H, s). 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.37 (3H, 

s), 3.40 (2H, t), 3.41 (2H, t). 3.56 (2H, s), 7.60 - 8.10 (2H, br). 
Example 109 : 0.70- 1.10 (3H„ br-t) .1.10 - 2.00 (15H, m)..2.01 (3H, s), 2.15 (3H, s), 2.17 (3H, s), 2.45 (2H, s), 2.70 

- 3.10 (4H, m), 3.41 (2H, t), 3.56 (2H, s), 7.60 - 8.10 (2H..br). 
Example 110 : 0.70 - 1.10 (3H, br-t). 1.10 - 2.00 (23H, m), 2.01 (3H, s), 2,70 - 3.10 (4H, m), 3.41 (2H, t), 3.56 (2H, s), 

7.60- 8.10 (2H.br). 

Example 111 : 0.70 - 1.10 (3H, br-t), 1.10 - 2.00 (25H. m), 2.01 (3H, s), 2.15 (3H. s), 2.70 - 3.10 (4H, m), 3.41 (2H. t), 

3.56 (2H, s), 7.60 - 8.10 (2H, br). 

Example 112 : 0.70-1.10 (3H, br-t), 1.10 - 1 .70 (12H, m). 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 

3.56 (2H, s), 7.30 - 7.80 (3H, m). 7.60 - 8.10 (2H, br), 8.12 (2H, d). 
Example 113 : 0.70 - 1.10 (3H, br-t), 1.10 -1.70 (12H, m). 2.01 (3H, s), 2.15 (3H, s), 2.70 - 3.10 (4H, m), 3.41 (2H, t), 

3.53 (2H, s), 3.56 (2H, s). 7.30 (5H. s). 7.60 - 8.10 (2H. br). 
Example .114 : 1.59 (3H. br-t). 1.10 - 1.70 (4H, m). 1.33 (9H. s), 2.01 (3H, s), 2.15 (3H. s), 2.10 - 2.50 (4H. m). 2.70 - 

3.10 (4H, m), 3.41 (2H, t). 3.56 (2H, s), 7.60 - 8.10 (2H,.br). 
Example 115 : 1.33 (9H, s). 2.01 (3H, s),2.15 (3H. s), 3.02 (2H, t), 3.41 (2H. t). 3.56 (2H, s), 4.30 (2H. s), 7.30 (5H. 

s) 7.60- 8.10 (2H, br). 
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Example 116 : 0.70 - 1.10 (3H, br-t), 1.10 - 1.60 (15H, m), 1.34 (9H, s). 2.02 (3H, s). 2.90 (2H, t), 3.13 (2H, t). 3.38 

(2H, t), 3.50 (2H, s). 4.12 (2H, q). 6.80 (1H, br), 6.85 (1H. s). 
Example 117 : 0.70 - 1.10 (3H, br-t). 1.10 - 2.00 (8H. m), 1.23 (9H, s). 2.07 (3H, s), 2.24 (3H. s). 2.70 - 3 10 (4H, m), 

3.39 (2H, t), 3.35 (2H, s), 6.60 - 7.50 (2H, br). 
5 Example 118 : 0.70 - 1.10 (3 H, br-t), 1.10 - 2.00 (12H, m), 1.23 (9H, s), 2.07 (3H, s). 2.24 (3H,.s), 2.70 - 3.10 (4H, m), 

3.39 (2H, t), 3.35 (2H, s), 6.60 - 7.50 (2H, br). 
Example 119 : 0.70-1.10 (3H, br-t), 1.10 - 2.00 (16H, m) ( 1.23 (9H. s), 2.07 (3H, s), 2.24 (3H, s), 2.70 - 3.10 (4H, m), 

3.39 (2H, t), 3.35 (2H, s), 6.60 - 7.50 (2H, br). 

10 Example 12Q 

N-(1-Octyl-5-carboxyethyl-4,6-dimethyH^^ 

(1) N-(1-Octyt-5-chloroethyl-4,6-dimetn^^ (3.0 g) was dissolved In CH 3 CN 
15 (30 ml), and NaCH (3.7 g) and 1 8-crown-6 (0.1 g) were added, which was followed by ref luxing for 1 7 hr under a 

nitrogen atmosphere. CH 3 CN was evaporated under reduced pressure, and water (100 ml) was added to the 
obtained residue. The mixture was extracted twice with AcOEt (100 ml). The AcOEt layer was washed with satu- 
rated brine (100 ml) and dried over anhydrous sodium sulfate, and AcOEt was evaporated under reduced pressure. 
The obtained residue was purified by silica gel column chromatography (eluent: AcOEt/benzene=1/10 - 1/5) to give 
20 1 .14 g of N-(1-octyl-5-cyanoethyl-4,6-dimethyliridolin-7-yl)-2,2<iimethylpropanamide. 

IR (NujoOcm " 1 :-2243. 1647, 1601. 
1 H-NMR(CDCI 3 )a: 

0.88 (3H, br-t. J=6.0Hz. -(CH^yCbb). 1.10-1.90 (12H. m, -CH^Clj^CHs), 1.33 (9H, s, -C(CH 3 ) 3 ), 2.05, 2.15 
25 (3Hx2, sx2, indoline C 4 6 -CH 3 ), 2.38 (2H. t, J=7Hz, -CH 2 CN), 2.70-3.30 (6H, m, indoline C 3 -H 2 . >NCH 2 -, - 

StfcC^CN). 3.41 (2H, t, J=9Hz. indoline CjH-y, 6.81 (1 H, br, -CONH-). 

(2) N-(1-Octyl-5-cyanoethyl-4;6<Jimetriylin^^ (1.14 g) was dissolved in EtOH (26 
ml), and a solution of NaOH (1 .1 g) in water (7.5 ml) was added, which was followed by ref luxing for 1 4 hr under a 

30 nitrogen atmosphere. EtOH was evaporated under reduced pressure. The obtained residue was dissolved in warm 
water (30 ml) and washed with AcOEt (30 ml). The aqueous layer was neutralized with 2 N HCI and extracted with 
CHCI3 (50 ml). CHCI 3 layer was evaporated under reduced pressure to give 830 mg of the title compound. 

IR (NujoOcm 1 : 1724, 1655, 1618. 
35 1 H-NMR(CDCI 3 )a: 

0.86 (3H, br-t, J^.OHz, -(CH^ 7 QH^) t 1.10-2.10 (12H, m, -CH^CHglgCHg). 1.42 (9H, s, -C(CH 3 )3), 2.12, 2.26 
(3Hx2, sx2, Indoline C 4i6 -CH 3 ). 2.30-2.60 (2H, m, -Cl-kaV), 2.90-3.40 (6H, m, indoline C3-H2, >NCH 2 -, - 
CH2CH 2 C0 2 -), 3.78 (1H, br, indoline C 2 -H 2 ), 7.70 (1H, br -C0 2 H), 9.91 (1H. br, -CONH-). 

40 Examples 121-123 

The compounds of Table 10 were obtained according to the method of the above Example 120. 
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Table 10 




R 4 = -NHCOR 7 



-Example 


R 1 


R 2 


R 3 


R 7 


R 6 


12 1 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


-.(CH2)6S(CH2)3CH3 


12 2 


-GH3 


-CH2C02H 


-CH3 


-C(CH3)3 


~(CH2)3S(CH2)3CH3 


1 2 3 


-rCH3 


-(CH2)3C02H 


-CH3 


-C(CH3)3 


-(CH2)7CH3 



The 1 H-NMR values of the compounds of the above Examples 121-123 are shown in the following. 



Example 121 
Example 122 
Example 123 : 



Example 124 



0.91 (3H, br : t), 1.00 -1.80 (12H, m), 1.37 (9H, s), 1.93 (3H, s), 2.06 (3H,.s), 2.47 (4H, br-t), 3.00 (4H, 
br), 3.30 ~r3:90 (4H, m). 8.60-9.90 (2H, br). 

0.90 ,(3H, br-t), 1.00 -1.80 (6H, m), 2.08 (3H, s), 2.21 (3H, s), 2.48 (4H, br-t), 2.90 -3.40 (4H, m), 
3.40-3.80 (2H, m), 3.61 (2H, s), 7.34 (1H, br), 8.48 (1H, br). 

0.86 (3H, br-t), 1.00 -1.50 (12H, m), 1.42 (9H, s), 2.00-2.90 (6H, m), 2.11 (3H,s), 2.23 (3H, s), 
2.90-3.30 (4H, m), 3.70 (2H, br), 6.10 (1H, br), 9.21 (1H, br). 



N-(1-Octyl^ethoxycarbonylmethyl^ 

(1) 3,5-Xylidine (5.0 g) and acrylonitrile (2.3 g) were dissolved in acetic acid (2 ml), and the mixture was stirred at 
60°C for 20 nr. Ethyl acetate (200 ml) was added to the reaction mixture and neutralized with saturated aqueous 
solution of sodium hydrogencarbonate. The mixture was washed with water and dried over anhydrous sodium sul- 
fate. The solvent was evaporated under reduced pressure. The residue was purified by silica gel column chroma- 
tography (eluerrt: ethyl acetate/benzene^ 1/10 - 1/3) to give 4.5 g of oily 0-(3,5-dimethylanilino)propionitrile. 

IR (Nujol) cm" 1 ; 2248, 1 602. 
1 H-NMR(CDCI 3 )5; 

2.24 (6H, s, C3 5-CH3), 2.60 (2H, t, J=7.5Hz, -CHgCHgCN), 3.48 (2H, t, J=7.5Hz, -CH2CH2CN), 3.90 (1H, br, 
>NH), 6.24 (2H, s, C 2 6 -H), 6.43 (1 H, s, C 4 -H). 

(2) H3.5-Dimethylanilino)propionitrile (4.5 g) was dissolved in ethanol (50 ml), and a solution of NaOH (5.1 g) in 
water (25 ml) was added, which was followed by refluxing for 4 nr. The solvent was evaporated under reduced pres- 
sure. 2N Hydrochloric acid was added to adjust the residue acidic, and the mixture was washed with chloroform 
(100 ml). The aqueous layer was concentrated to about 20 ml and allowed to stand. The precipitated crystals were 
collected by filtration and dried to give 4.0 g of 0-(3,5-dimethylanilino)propronic acid. 



IR (Nujol) cm* 1 ; 1560. 
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^-NMRCDMSO^S: 

2.29 (6H, s, C35-CH3). 2.73 (2H, t, J=7.5Hz, -d-feC^CO-), 3.44 (2H, t, J=7.5Hz, -CldgCHfeCO-). 7.0 (3H, s, 
C2 t4i 6-H). 9.80 (2H, br, -C0 2 H, >NH). 

(3) p-(3,5-Dimethylanilino)propionic acid (1.2 g) was added by portions to sulfuric acid (60°C, 12 ml), and the mix- 
ture was stirred at the same temperature for 0.5 nr. The reaction mixture was poured into ice water (100 ml) and 
extracted with chloroform (100 ml). After washing with water, the chloroform layer was dried over anhydrous sodium 
sulfate. The solvent was evaporated under reduced pressure. The residue was purified by silica gel column chro- 
matography (eluent: ethyl acetate/benzene= 1/5 - 1/1) to give 750 mg of 5,7-dimethylquinolone as crystals. 

IIR (Nujol) cm" 1 ; 1645, 1614. 
1 H-NMR (CDCI3) 6 ; 

2.19 (3H, s, C5-CH3). 2.57 (3H, s, C7-CH 3 ), 2:63 (2H, t, J=7;5Hz, Ca-HJ, 3.49 (2H, t, .J=7.5Hz, Cg-Hj,), 4.39 
(1H br, >NH), 6.32 (2H, s, C 6|8 -H). 

(4) Lithium aluminum hydride (687 mg) was suspended in ether (16 ml), and aluminum chloride (4.2 g) was added. 
A solution of 5,7-dimethylquinolone (1 .6 g) in ether (16 ml) was dropwise added and the mixture was refluxed for 
0.5 nr. The reaction mixture was poured into ice water (100 ml) and extracted with chloroform (100 ml). After wash- 
ing with water, the chloroform layer was dried over anhydrous sodium sulfate. The solvent was evaporated under 
reduced pressure. The obtained 5;7-dimethyl-1 f 2,3,4^etrahydroquinoline was dissolved in chloroform (30 ml), and 
acetic anhydride (929 mg) was added, which was followed by stirring at room temperature for 1 nr. Chloroform (100 
ml) was added to the reaction mixture, and the mixture was washed successively with saturated aqueous solution 
of sodium hydrogencarbonate and water and dried over anhydrous sodium sulfate. The solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (eluent: ethyl acetate/ben- 
zene^ /5 - 1/1) to give 1 .5 g of oily 1-acetylT5,7rdimethyl-1 ,2,3,4-tetrahydroquinoline. 

IR (Nujol) cm" 1 ; 1625, 1614. 
1 H-NMR(CDCI 3 )6; 

1.70-2.10 (2H, m,:C^-H2).2.21<(6H, Sx2, -COCH3, Ar-CH 3 ), 2:29 (3H, s, Ar-CH 3 ), 2.54 (2H, t. J=7.1Hz, C4-H2), 
3.77 (2H. t, J»7.1Hz, C2-H2), 6.83 (2H, s, C 6(8 -H). 

(5) l-Acetyl-SjKfimethyl-I.^.S^Ttetrahydroquinoline (3.0 g) was dissolved in cone, hydrochloric acid (6 ml), and 
35% formaldehyde solution (2:5 g) and zinc chloride (400 mg) were added. The mixture was stirred at 40-50° C for 
2 hr while blowing hydrogen chloride. The reaction mixture was poured into ice water (100 ml) and extracted with 
chloroform (100 ml). After washing with water, the chloroform layer was dried over anhydrous sodium sulfate. The 
solvent was evaporated under reduced pressure. The obtained l-acetyl-6-chloromethyl-5,7<limethyl-1,2,3,4-tet- 
rahydroquinoline was dissolved in acetonitrile (30 ml), and sodium cyanide (3.6 g) and 18-crown-6 (780 mg) were 
added, which was followed by refluxing for 5 hr. The solvent was evaporated under reduced pressure, and the res- 
idue was extracted with chloroform (100 ml). After washing with water, the chloroform layer was dried over anhy- 
drous sodium sulfate. The solvent was evaporated. under reduced pressure. The residue was purified by silica gel 
column chromatography (eluent: chloroform - chloroform/methanol= 10/1) to give 2.4 g of oily 1 -acetyl-6-cyanome- 
thyl-5,7-dimethyl-1 ,2,3,4-tetrahydroquinoline. 

;IR (Nujol) cm" 1 ; 2248, 1650. 
1 H-NMR(CDCI 3 )8; 

1.80.2.20 (2H, m, C^-Hz), 2.21 , 2.29 (3H x2, sx2, C 5 7 -CH3). 2.37 (3H, s, -COCH 3 ), 2.68 (2H, t, J=7.5Hz, C 4 - 
H 2 ), 3.66 (2H, s, -CH 2 CN),.3.76(2H, t, J=7.5Hz, Cg-Hg). 7.00 (1H, s, C 8 -H). 

(6) 1-Acetyl-6K;yanometh7l-5,7-dimethyl-1,2 t 3.4-tetrahydroquino (2.7 g) was dissolved.in ethanol (30 ml), and 
a solution of NaOH (4.4 g) in water (10 ml) was added, which was followed by refluxing for 10 hr under nitrogen. 
The solvent was evaporated under reduced pressure, and the residue was extracted with chloroform (1 00 ml). After 
washing with water, the chloroform layer was dried over anhydrous sodium sulfate. The solvent was evaporated 
under reduced pressure. The obtained 6-carbamoylmethyl-5,7-dimethyl-1 ,2,3,4-tetrahydroquinoline was dissolved 
in N,N-dimethylformamide (10 ml), and octyl bromide (1.6 g), potassium carbonate (1.2 g) and potassium iodide 
(166 mg) were added, which was followed by stirring at 40°C for 10 hr in nitrogen. The reaction mixture was 
extracted with ethyl acetate (100 ml). After washing with water, .the ethyl acetate layer was dried over anhydrous 
sodium sulfate. The solvent was evaporated under reduced pressure. The residue was purified by silica gel column 
chromatography (eluent: chloroform/methanol=50/1 - 10/1) to give 600 mg of 1-octyl-6-carbamoylmethyl-5,7-dime- 
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thyl-1,2.3,4-tetrahydroqutnoline as crystals. 

IR (Nujol) cm- 1 ; 1654, 1624. 
1 H-NMR(CDCl3)8; 

0 60-1.10 (3H, br-t -(CH2) 7 Cty ; 1.10-1.80 (12H, m, -(CHg^CHs), 1.80-2.10 (2H, m, Oa-hy;^. 2.24 (3Hx2, 
sx2, C57-CH3), 2.63 (2H. t, J=7.5Hz, C4-H2). 3.00-3.50 (4H,m. P2-H 2 , >NCH2-), 3.57 (2H, s, -CH 2 CO-), 3.44 
(2H, br,'-CONH 2 ), 6.35 (1H, s, Cg-H). 

(7) lOctyl^-caitoamoyimetr^ (2.5 g)>was dissolved in n-propanol (50 ml) 
and a solution of NaOH (3.0 g) in water (30 ml) was added, which was followed by stirring at 130°C for 20 hr under 
nitrogen. Trie organic layer of the reaction mixture was separated and the solvent was evaporated under reduced 
pressure. The residue was dissolved in water (300 ml) and washed with ethyl acetate (100 ml). The aqueous layer 
was adjusted to pH 1-2 with 6N hydrochloric acid andextracted with chloroform (200 ml). The chloroform layer was 
dried over anhydrous sodium sulfate. The solvent was evaporated under reduced pressure. The obtained 1 -octyl - 
e-carboxymethyl-SJ-dimethyl-I^.S^-tetrahydroquinoline was dissolved in ethanol (50 ml), and cone, hydrochloric 
acid (4 ml),was added, which was followed bestirring at 70°C for 1-hr. The solvent was evaporated under reduced 
pressure. The residue ^was neutralized .with saturated -aqueous solution of sodium . hydrogencarbonate and 
extracted with chloroform (100 ml). After.washing with water, the chloroform layer was dried over anhydrous sodium 
sulfate. The solvent was evaporated under reduced pressure. The residue was purified by.silica gel column chro- 
matography (eluent: benzene) to give 1 :0 g of oily 1 ^>ctyl-6^thoxycarbonylmethyl^5,7-dimethyl-1 ,2,3,4rtetrahydro- 
quinoline. 

I R (Nujol) cm" 1 ; 1732, 1599. 
1 H^NMR(CDCI 3 )6; 

0.70-1.00 (3H, br-t, -(CHaJyCtb), 110-1180 (15H/m, -(CH^lsCHa, -COG^Cfcb), 1.80-2.10 (2H, m^Cs-Hs), 
2.12, 2.26 (3Hx2, Sx2, C 5 y-CHa), 2.62 (2H. t. J=7.5Hz, C 4 -H 2 ). 3.00-3.30 (4H, m, C 2 -H 2 , >NCH 2 -), 3.59 (2H, 
s, -CH 2 CO-), 4.13 (2H, q, J=7.0Hz, -COCH 2 -), 6.33 (1H f s, C 8 -H). 

(8) 1 -Octyl^-ethoxycarbon^ (1 0 g) was dissolved in acetiaanhy- 
dride (5 ml), and a solution of 70% nitric acid (517 mg) in acetic anhydride (3 ml),was dropwise added, which was 
followed by stirring at the same temperature for 0.5 hr. The reaction mixture was poured into ice water (50 ml), neu- 
tralized with saturated aqueous solution of sodium hydrogencarbonate, and extracted with chloroform (50 mO- After 
washing withiwater. the chloroform layer was dried over. anhydrous sodium sulfate. The solvent was evaporated 
under reduced pressure. The residue was purified by silica gel column chromatography (eluent: n^hexane-ethyl 
acetate/n^hexane=1/5) to grve 700 mgof oily 1^ 

roquinoline. 

IR (Nujol) cm' 1 ; 1732, 1527. 
1 H*IMR(CDCl3)5; 

0.70^1. 00 (3H„brrt -(CH^Clda), 1.10-1.70 (15H, m, -(CH^sCHg. -COCH 2 Gby, 1.80-2.10 (2H, m, C 3 -H 2 ), 

2.16(6H,s;C 57 -CH 3 ),2.64^ 

), 4.13 (2H, q, J=7.0Hz, -COCH 2 -). 

(9) 1 0ctyl-6-ethoxycarbonylmethyl-5,7-dimethyl-8-nitro-1 ,2,3,4-tetrahydroquinoline (700 mg) was dissolved in eth- 
anol (500 ml), and 10% palladium-carbon (200 mg) was added. The mixture was subjected to hydrogenation at 
room temperature under atmospheric pressure. 10% Palladium-carbon was filtered off and the solvent was evapo- 
rated under reduced pressure/The obtained 1 <>c^-6-ethoxycarbonylmethyl-5,7<limethyl-8-amino-1 ,2,3,4-tetrahy- 
droquinoline was dissolved in chloroform (50 ml). Pivaloyl chloride (207 mg) and triethylamine (192 mg) were 
added under ice-cooling, and the mixture was stirred at the same temperature for 1 hr. The reaction mixture was 
washed successively with 5% aqueous citric acid and water, and dried over anhydrous sodium sulfate. The solvent 
was evaporated under reduced pressure.-The residue was purified by silica gel column chromatography (eluent: 
chloroform -chloroform/methanol=1 0/1) to give 230 mg of oily title compound. 

IR (Nujol) cm" 1 ; 1732, 1483. 
1 H-NMR(CDCI 3 )6; 

0.70-1.00 (3H, br-t, -(CH^Chfe), 1.10-1.70 (15H, m, -(CHgleCHs, -COCHgCHa), 1.35 (9H, s, -C(CH 3 ) 3 ) I 1.80- 
2.10 (2H, m, C 3 -H 2 ), 2.05, 2.11 (3Hx2, sx2, C 57 -CH 3 ). 2.40-2.70 (4H, m, C 4 -H 2 , >NCH 2 -), 2.80-2.90 (2H, m, 
G 2 -H 2 ), 3.68 (2H, s. -Ch^CO). 4.14 (2H, q, J=7.0Hz. -COCH 2 -), 7.35 (1 H, br, -CONH-). 
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Example 125 

N-(1 -Octyl-6-carboxym©thyl-5,7-dimethyl-1 ^.S.A-tetrahydroquinolin-S-yO^.aKJimethylpropanamide 

5 N-(1 -Octyl^-ethoxyc»rbonylmethyl-57^imethyI-1 t 2 f 3,4-tetraJiydroquinolin-8-yO-2, 2<limethylpropanamide (230 

mg) was dissolved in ethanol (5 ml), and a solution of NaOH (100 mg) in water (2 ml) was added, which was followed 
by stirring at 50°C for 1 hr. The solvent of the reaction mixture was evaporated under reduced pressure. The residue 
was dissolved in water (50 ml) and washed with ethyl acetate (20 ml). The aqueous layer was adjusted to pH 1-2 with 
2N sulfuric acid and extracted with chloroform. The chloroform layer was dried over anhydrous sodium sulfate. The sol- 

w vent was evaporated under reduced pressure to give 1 30 mg of powdery title compound. 

TLC; Silica gel 60F254 Art. 571 4 (Merck), 
CHCI 3 -MeOH (10:1), Rf value 0.5. 
IR (Nujol) cm* 1 ; 1732, 1722. 
is 1 H-NMR(CDCI 3 )8; 

0.70-1.00 (3H, br-t. -(CHgJyCJda). 1.10-1.70 (12H, m, -(CJdgkCHa), 1.35 (9H, s, -CfCH^), 1.80-2.10 (2H, m, C 3 - 
Hg), 2.10 (6H, s. C 57 -CH 3 ), 2;40-2.70 (4H, m, C 4 -H 2 . >NCH 2 -), 2.80-2.90 (2H, m, C 2 -H 2 ), 3.68 (2H, s, -CH 2 Cb-). 
7.35 (1 H, br, -CONH-), 9.50 (2H, br, 1/2H 2 S0 4 , -C0 2 H). 

20 Examples 136-154 

The compounds of Tables 1 1 and 12 were obtained according to the method of the above "Example 124. 
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Table 11 



R 1 




-NHCOR 7 



Exanple 


R 1 


R 2 


R 3 


R 7 


•R 6 


12 6 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)5CH3 


12 7 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


-CH2CH(CH2CH3)2 


12 8 


-CH3 


-CH2CQ2H 


-CHS 


-C(CH3)3 


-(CH2)6CH3 


1 2 9 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


\ ,m.mf 


13 0 


-CH3 


-CH2C02H 


-CH3 


-C£CH3)3 


-(CH2)2CH(CH2CH3)2 


1 3 1 


-CH3 


-CH2CQ2H 


-CH3 


-C(CH3)3 


-(CH2)20(CH2)3CH3 


1 3 2 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


-(GH2)2S(CH2)3CH3 


1 3 3 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


— CH^H 2 -^H^ 


1 3 4 


-CH3 


-CH2CO2H 


-CH3 


-G(CH3)3 


-(CH2)3CH(CH2CH3)2 


13 5 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)30(CH2)3CH3 


1 3 6 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-(CH2)3S(CH2)3CH3 


1 3 7 


-CH3 


-CH2CO2H 


-CH3 


-C(CH3)3 


-<CH2)aCH3 


13 8 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)3 


-(CH2)9CH3 


1 3 9 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


-(CH2)5CH3 


1 4 0 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


^-(CH2)7CH3 


14 1 


-CH2CH3 


-CH2C02H 


-CH2CH3 


-C(CH3)3 


-(CH2)9CH3 
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Table 12 



'R 1 




Example 


R 1 ; 


R 2 


R 3 


1R 7 


R e 


14 2 


-OGH3 


-CH2C02H 


-OCH3 


-C(CH3)3 


-(CH2)5CH3 


1 4 3 


-OCH3 


-CH2CQ2H 


-OCH3 


-C(CH3)3 


-(CH2)7CH3 


1 4 4 


-OCH3 


-CH2C02H 


-OCH3 


-C(GH3)3 


-(CH2)9CH3 


14 5 


-CH3 


-CH20H 


-CH3 . 


-C(CH3)3 


-(CH2)5CH3 


1 4 6 


-CH3 


-CH20H 


-CH3 


-C(CH3)3 


-(CH2)7CH3 ; 


1 4 7 


-CH3 


-CH20H 


-CH3 


-C(CH3)3 


-(CH2)9CH3 


1 4 8 


-CH3 


-CH2C02H 


-CH3 


-C(CH3)2(CH2)3CH3 


-<CH2)7CH3 


1 49 


-CH3 


-CH2C02H 


-CHS 


-C(CH3)2(CH2)5CH3 


-(CH2)7CH3 


1 5 0 


-CH3 


-CH2C02H 


-CH3 


— CH 2 — ^hT^ 


-(CH2)7CH3 


15 1 


-CH3 


-CH2C02H 


-CH3 




-(CH2)7CH3 ■ 


15 2 


-CH3 


-CH2C02H 


-CH3 


-NH(CH2)3CH3 


-(CH2)5CH3 


15 3 


-CH3 


-CH2CO2H 


-CH3 


-NH(CH2)3CH3 


-(CH2)7CH3 


1 5 4 


-CH3 


-CH2C02H 


-CH3 


-NH(CH2)3CH3 


-(CH2)9CH3 



The 1 H-NMR values of the compounds of the above Examples 126-154 are shown in the following. 
Example 126 : 

0.70-1.00 (3H, br-t), 1.10-1.70 (8H, m), 1.35 (9H, s). 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 
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(2H, m), 3.68 (2H. s), 7.35 (1 H, br), 9.50 (2H, br). 
Example 127 : 

5 0.70-1.00 (6H, br-t). 1 .10-1.70 (5H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.10 (6H, s). 2.40-2.70 (4H, m), 2.80-2.90 

(2H, m), 3.68 (2H, s), 7.35 (1H, br), 9.50 (2H, br). 

Example 128 : 

w 0.70-1.00 (3H, br-t), 1.10-1.70 (10H, m), 1.35(9H,s), 1.80-2.10 (2H,m), 2.10 (6H f s), 2.40-2.70 (4H,m), 2.80-2.90 

(2H, m), 3.68 (2H t s), 7.35 (1H, br), 9.50 (2H, br). 

Example 129 : 

15 0.80-1.70 (11H, m), 1.35 (9H, s), 1,80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 (2H, m). 3.68 (2H, 

s), 7.35 (1 H, br), 9.50 (2H, br). 

Example 130 : 

20 0.70-1.00 (6H, brrt), 1.10-1.70 (7H, m), 1.35 (9H. s), 1.80-2.10 (2H, m), 2.10 (6H, s). 2.40-2.70 (4H, m), 2.80^2.90 
(2H, m), 3.68 (2H. s), 7.35 (1 H, br), 9.50 (2H, br). 

Example 131 : 

25 0.70-1.10 (3H, br-t). 1:10-1:70 (4H, m), 1.35 (9H,*s), 1. 80-2.1 0 (2H, m), 2.10 (6H,^s), 2 40-2.70 (4H, m), 2.80-2.90 
(2H, m), 3.30-3.60 (4H, m), 3.68 (2H, s), 7.35 (1H, br), 9.50 (2H, br). 

Example 138 

30 0.70-1.10 (3H, br-t), 1.10-1.70 (4H, m), 1,35 (9H, s), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 
(2H, m), 3.20-3.50 (4H, m), 3.68 (2H, s),^7.35 (1H, br), 9.50 (2H. br). 

Example 133 : 

35 0.80-1.70 (13H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.10 (6H,~s), 2.40-2.70 (4H, m), 2.80-2.90 (2H, m), 3:68 (2H. 
s), 7.35 (1H, br), 9:50 (2H, br). 

Example 134 : 

40 0.70-1.00 (6H, br-t), 1.10-1.70 (9H, m), 1.35 (9H, s). 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 

(2H, m), 3.68 (2H, s), 7.35 (1 H, br), 9.50 (2H, br). 

Example 135 : 

45 0.70-1.10 (3H, br-t). 1.10-1.70 (6H, m). 1.35 (9H..S), 1.80^2.10 (2H, m). 2.10 (6H. s), 2.40-2.70 (4H,.m), 2.80-2.90 

(2H. m), 3.30-3.60 (4H, m), 3.68 (2H, s), 7.35 (1 H, br), 9.50 (2H, br). 

Example 136 : 

so 0.70-1.10 (3H, br-t), 1.10-1.70 (6H, m), 1.35 (9H, ,s), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 
(2H, m), 3.20-3.50 (4H, m), 3.68 (2H, s). 7.35 (1H. br), 9:50 (2H, br). 

55 0.70-1.10 (3H. br-t), 1.10-1.70 (14H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 

(2H, m), 3.68 (2H, s), 7.35 (1H. br), 9.50 (2H. br). 
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Example 138 : 

0.70-1.10 (3H, br-t), 1.10-1.70 (16H, m), 1.35 (9H, s). 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 
(2H, m), 3.68 (2H, s), 7.35 (1 H, br), 9.50 (2H, br). 

5 

Example 139 : 

y. 

0.70-1.10 (3H, br-t), 1.10-1.70 (14H, m), 1.35 (9H. s), 1.80-2.10 (2H. m), 2.40 (2H, q), 2.43 (2H, q), 2.40-2.70 (4H, 
m), 2.80-2.90 (2H, m), 3.68 (2H, s). 7.35 (1H, br), 9.50 (2H, br). 

to 

Example 140 : 

0.70-1.10 (3H, br-t), 1.10-1.70 (18H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.40 (2H, q), 2.43 (2H, q), 2.40-2.70 (4H, 
m), 2.80-2.90 (2H, m), 3.68 (2H, s), 7.35 (1 H, br), 9.50 (2H, br). 

75 

Example 141 : 

0.70-1.10 (3H, br-t), 1.10-1.70 (22H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.40 (2H, q), 2.43 (2H, q), 2.40-2. 70 (4H f 
m), 2.80-2.90 (2H, m), 3.68 (2H, s), 7.35 (1H, br), 9.50 (2H, br). 

20 

Example 142 : 

0.70-1.10 (3H, br-t), 1.10-1.70 (8H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.40-2.70 (4H, m), 2.80-2.90 (2H, m), 3:52 
(2H, s), 3.73 (3H, s), 3.77 (3H f s), 7.35 (1H, br), 9.50 (2 H, br). 

25 ; 

Example 143 : 

O^O-i mtSH, br-t), 1.10-1.70 (12H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.40-2.70 (4H, m), 2.80-2.90 (2H, m), 3:52 
(2H, s), 3.73 (3H, s), 3.77 (3H, s), 7.35 (1H, br), 9.50 (2H, br). 

30 . 

Example 144 : 

0.70-1 .10 (3H, brrt),1 .10-1 .70 (16H, m), 1 .35 (9H, s), 1:80-2.1 0 (2H, m), 2.40-2.70 (4H, m), 2.80.2.90 (2H, m), 3.52 
(2H, s), 3.73 (3H, s); 3177 (3H, s), 7 35 (1H,:br), 9.50 (2H, br). 

35 

Example 145: 

0.70-1.10 (3H, br-t). 1.10-1.70 (8H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.17 (3H, s), 2.23 (3H, s), 2,40-2.70 (4H, 
m). 2.80-2.90 (2H, m), 4.65 (2H, s), 7.35 (1H, br), 9.50 (2H f br). 

40 

Example 146 : 

0.70-1.10 (3H, br-t). 1.10-1.70 (12H, m), 1.35 (9H, s), 1.80-2.10 (2H, m). 2.17 (3H, s), 2.23 (3H, s), 2.40-2.70 (4H, 
m), 2.80-2.90 (2H, m), 4.65 (2 H, s), 7.35 (1 H, br), 9.50 (2H, br). 

45 

Example 147 : 

0.70-1.10 (3H, br-t). 1:10-1.70 (16H, m), 1.35 (9H, s), 1.80-2.10 (2H, m), 2.17 (3H, s). 2:23 (3H, s). 2.40-2.70 (4H, 
m), 2.80-2.90 (2H, m), 4.65 (2H, s), 7.35 (1 H, br), 9.50 (2H, br). 

50 

Example 148 : 

0.70-1.00 (6H, br-t), 1.10-1.70 (18H, m), 1.35 (6H, s), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 
(2H, m), 3.68 (2H, s), 7.35 (1H, br), 9.50 (2H, br). 

55 

Example 149 : 

0.70-1.00 (6H, br-t), 1.10-1:70 (22H, m), 1.35 (6H, s), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 



45 



EP 0 866 059 A1 



(2H, m), 3.68 (2H, s). 7.35 (1 H, br), 9.50 (2H, br). 
Example 150 : 

5 0.70-1.10 (3H, br-t), 1.10-2.00 (27H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 (2H, m). 3.68 (2H. s), 7.35 (1H, 

br), 9.50(2H, br).. 

Example 151 : 

io 0.70-1.10 (3H, br-t), 1.10-1.70 (12H, m), 1.80-2.10 (2 H, m), 2.10 (6H, s), 2.40-2.70 (4H, m), 2.80-2.90 (2H, m), 3.53 

(2H, s). 3.68 (2H, s), 7.30 (5H. s), 7.35 (1H, br), 9.50 (2H, br). 

Example 152 : 

is 0.70-1.10 (6H, br-t), 1.10-1.70 (12H, m), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.90 (8H, m), 3.68 (2H. s), 7.35 (1H, 

br), 9.50 (2H, br). 

Example 153 : 

20 0.70-1.10 (6H; br-t), 1.10-1.70 (16H, m), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.90 (8H. m), 3.68 (2H, s), 7.35 (1H, 

br), 9.50 (2H, br). 

Example 154 : 

. 25 0.70-1.10 (6H, br-t), 1.10-1.70 (20H, m), 1.80-2.10 (2H, m), 2.10 (6H, s), 2.40-2.90 (8H, m), 3.68 (2H, s), 7.35 (1H, 

br), 9.50 (2H, br). 

Example 155 

30 N-(1 -Octyl-5-carboxy-6-methyliiTdoiin^ 

(1) 5-Bromo-7-methyl-7 i nitrolndoline (3.6 g) was dissolved in N,N-dimeihytformamide (36 ml), and sodium hydride 
(677 mg) was added, which was followed by stirring at room terrperature fo^ 

to the reaction mixture and the mixture was stirred at the same temperature for 24 nr. Ethyl acetate (200 ml) was 
35 added to the reaction mixture, and the mixture was washed with water and dried over anhydrous sodium sulfate. 
Ethyl acetate was evaporated under reduced pressure. The residue was purified by gel column chrmmatography 
(eluent: ethyl acetate/n-hexane=1/100 - 1/50) to give 4.0 g of oily 1-octyl-5-bromo-6-methyl-7-nitroindoline. 

IR(Nujol)cm :1 ;1610, 1568. 
40 1 H-NMR(CDCI 3 )6; 

0.88 (3H f br-t, J=7Hz, ^CH^CHa), 1 .00-1 .70 (12H, m, -CH g (CH £ ) r ). 2.25 (3H, s, indoline C 6 -CH 3 ), 2.93 (2H, 
t, J=8Hz, indoline C3-H2). 2.94 (2H, t, J=7Hz, >NCH 2 -), 3.57 (2H, t, J=8Hz, indoline Cg-Ha), 7.19 (1H, s, indo- 
line C 4 -H). 

45 (2) 1 -Octyl-5-bromo-6-methyl-7-nitroindoline (4.0 g) was dissolved in N-methylpyrrolidone (40 ml), and copper cya- 
nide (1 .9 g) was added, which was followed by stirring at 190°C for 1 nr. Ethyl acetate (100 ml) and water (100 ml) 
were added to the reaction mixture. The insoluble matter was filtered off. The ethyl acetate layer was washed with 
water and dried over anhydrous sodium sulfate. Ethyl acetate was evaporated under reduced pressure. The resi- 
due was purified by silica gel column chromatography (eluent: ethyl acetate/n-hexane-1/5 - 1/3) to give 2.4 g of oily 

so 1 -octyl-5-cyano-6-methyl-7-nitroindoline. 

IR (Nujol)cnr 1 ; 2214, 1620. 
1 H-NMR(CDCI 3 )5; 

0.88 (3H, br-t, J=7Hz, -(CH g ) 7 CH^ ). 1.00-1.70 (12H, m, -CH 2 (CH £ V ). 2.38 (3H, s, indoline C 6 -CH3), 3.03 (2H, 
55 t, J=8Hz, indoline C3-H2). 3.04 (2H, t. J=7Hz. >NCH 2 -), 3.73 (2H, t, J=8Hz, indoline C z -H£. 7.15 (1H, s, indo- 

line C 4 -H). 

(3) 1-Octyl-5-cyano-6-methyl-7-nitroindoline (2.4 g) was dissolved in n-propanol and a solution of NaOH (3.0 g) in 
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water (10 ml) was added, which was followed by ref luxing for 20 hr. n-Propanol was evaporated under reduced 
pressure and ethyl acetate (100 ml) was added to the residue. The mixture was washed with water and dried over 
anhydrous sodium sulfate. Ethyl acetate was evaporated under reduced pressure. The residue was purified by sil- 
ica gel column chromatography (eluent: ethyl acetate/benzene=1/5 - 1/1) to give 1.4 g of 1 -octyl-5-carboxy-6- 
5 methyl-7-nitroindoline as crystals. 

IR (Nujol)cm- 1 ; 1679, 1620. 
1 H-NMR (CDCI 3 ) 8 ; 

0.88 (3H, br-t, J=7Hz, -(CHg) 7 CH 2 l. 1.00-1.70 (12H, m, -CH 2 ICH a ) £ -), 2.47 (3H, s, indoline C 6 -CH 3 ), 3.02 (2H, 
10 t, J=8Hz, indoline C3-H2), 3.03 (2H, t, J=7Hz, >NCH 2 -), 3.69 (2H, t, J=8Hz, indoline Ca-Hg), 5.00 (1 H, br, - 

C0 2 H), 7.73 (1H, s, indoline C 4 -H). 

(4) 1-Octyl-5-carboxy-6-methyl-7Tnitroindoline (1.4 g) was dissolved in methanol (30 ml), and cone, sulfuric acid 
(4.1 g) was added, which was followed by ref luxing for 4 hr. Methanol was evaporated under reduced pressure. 

15 Ethyl acetate (1 00 ml) was added to the residue. The mixture was washed with water and dried over anhydrous 
sodium sulfate. Ethyl acetate was evaporated under reduced pressure. The residue was purified by silica gel col- 
umn chromatography (eluent: chlorofornVmethanoJ=1/0 -10/1) to give 750 mg of 1 -octyl-5-methoxycarbonyl-6- 
methyl-7rnitroindoline ascrystals. 

20 IR (Nujol)crrf 1 ; 1679. 1620. 

1 H-NMR(CDCI 3 )8; 

0.88 (3H. br-t, J=7Hz, -(CH^yCbgl. 1 .00-1 .70 (12H, m, -CHglGHglfe-)- 2.43 (3H, s, indoline C 6 -CH 3 ), 3.00 (2H, 
t f J=8Hz, indoline C3-H2). 3.02 (2H, t, J=7Hz, >NCH 2 -), 3.66 (2H, t. J=8Hz, indoline C2-H2), 3.82 (3H, s, - 
COgCHa), 7.62 (1H. S, indoline C4-H). 

25 

(5) 1 <)rtyl-5^methoxycaroonyl-6-methyl-7-nitroindoline (750 mg) was dissolved in ethanol (50 ml), and 1 0% palla- 
dium-carbon (150 mg), which was followed by hydrogenation at 40°C for 15 hr. 10% Palladiunvcarbon wasfiltered 
off and ethanol was evaporated under reduced pressure. Chloroform (100 ml) was added. to the residue. The mix- 
ture was washed with water and dried over anhydrous sodium sulfate. Chloroform was evaporated under reduced 

30 pressure. The obtained 1-octyl-7-aminc^5-methoxycarbonyl-6-methylindoline was dissolved in chloroform (10 ml). 
Pivaloyl chloride (310 mg) and triethylamine (286 mg) were added.under ice-cooling, which was followed by stirring 
at room temperature for 1 hr. Chloroform (50 ml) was added to the reaction mixture. The mixture was washed suc- 
cessively with 5% aqueous citric acid and water, and dried over anhydrous sodium sulfate. Chloroform was evapo- 
rated under reduced pressure. The residue was purified by silica gel column chromatography (eluent: 

35 chloroform/methanol=1/0 - 20/1) to give 580 mg of oily N-(1-octyl-5-methoxycarb<>nyl-6-mettiylinddin-7-yl)-2,2- 
dimethylpropanamide. 

IR (Nujol)cm" 1 ; 1708. 1651 . 
1 H-NMR(CDCI 3 )8; 

40 0.87(3H, brrt, J=7Hz, -(CHahCt^ 1.00-1.70 (12H, m, -CH 2 {CtJg)g-). 1-34 (9H, s. -C(CH 3 ) 3 ), 2.39 (3H, s. 

indoline C 6 -CH 3 ), 2.93 (2H, t J=8Hz, indoline C3-H2). 3.25 (2H ( t, J=7Hz, >NCH 2 -). 3.51 (2H, t, J=8Hz, indoline 
C2-H 2 ), 3.79 (3H, s, -C0 2 CH3), 6.76 (1H, br, -CONH-), 7.55 (1H, s, indoline C 4 -H). 

(6) N-(1-Octyl-5-methoxycarbonyl-6-methylindolin-7-yl)-2,2-dimethylpropanamide (580 mg) was dissolved in meth- 
45 anol (10 ml) and a solution of NaOH (290 mg) in water (5 ml) was added, which was followed by stirring at 60°C for 

4 nr. Methanol was evaporated under reduced pressure. Water (50 ml) was added to the residue and the mixture 
was washed with ethyl acetate (20 ml). The aqueous layer was adjusted to pH 6-7 with 2N sulfuric acid and 
extracted with chloroform (100 ml). The chloroform layer was washed with water and dried over anhydrous sodium 
sulfate. Chloroform was evaporated under reduced pressure to give 380 mg of the title compound. 

50 

IR (Nujol)cm* 1 ; 1668, 1645. 1615. 
1 H-NMR(CDCI 3 )8; 

0:79 (3H, br, -(CHgV ChU). 0.80-1 .80 (12H, m, -CH P (CH 2 yV 1.34 (9H, s, -C(CH 3 ) 3 ), 2.38 (3H, s, indoline C 6 - 
CH 3 ), 2.94 (2H, t, J=8Hz, indoline QrHg), 3.27 (2H, t, J=7Hz, >NCH 2 -), 3.54 (2H, t, J=8Hz, indoline Cs-Ha), 
55 6.80 (2H, br, -CONH-, -C0 2 H), 7.67 (1 H, s, indoline C 4 -H). 
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Examples 156-160 

The compounds of Table 13 were obtained according to the method of the above Example 155. 
Table 13 



R 1 




R 4 = -NHCOR 7 



Example 


R 1 


R 2 


R 3 


R 7 


R 6 


1 .5 6 


-H 


-C02H 


-CH3 


-C(CH3)3 


-(CH2)5CH3 


1 5 7 


-H 


-C02H 


-CH3 


-C(CH3)3 


-(CH2)9CH3 


1 5 8 


-CH3 


-C02H 


-CH3 


-C(CH3)3 


-(CH2)5CH3 


15 9 


-CH3 


-C02H 


-CH3 


-C(CH3)3 


-(CH2)7CH3 


1 6 0 


-CH3 


-C02H 


-CH3 


-C(CH3)3 


-(CH2)9CH3 



The 1 H-NMR values of the compounds of the above Examples 156-160 are shown in the following. 
Example 156 : 

0.79 (3H, br-t), 0.80 -1.80 (8H t m), 1.34 (9H, s), 2.38 (3H f s), 2.94 (2H, t),:3.27 (2H, t); 3.54 (2H, t), 6.80 (2H, 
br),7.67(1H, s). 

Example 157 : 

0:79 (3H, br-t), 0.80 -1:80 (16H, m), 1.34 (9H, s). 2.38 (3H, s), 2.94 (2 H, t), 3.27 (2H, t), 3:54 (2H, t), 6.80 (2H t br), 
7.67 (1H,s). 

Example 158: 

0.79 (3H, br-t), 0.80 -1.80 (8H, m), 1.33 (9H, s), 2.40 (3H, s), 2.45 (3H, s). 2.95 (2H, t), 3.26 (2H, t), 3.54 (2H, t), 
6.80 (2H t br). 

Example 159 : 

0.79 (3H. br-t), 0.80 -1.80 (12H, m). 1.33 (9H, s), 2.40 (3H, s), 2.45 (3H, s), 2.95 (2H, t), 3.26 (2 H, t). 3.54 (2 H, t), 
6.80 (2H, br). 
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Example 160 : 

0.79 (3H, br-t), 0.80 -1.80 (16H; m), 1J33 (9H;s). 2.40 (3H, s), 2:45 (3H, s). 2.95 (2H, t), 3:26 (2H.1), 3.54 (2H, t). 
6.80(2H ( br). 

5 With the aim of demonstrating the superior properties of the compound of the present invention, ACAT inhibitory 

activity, serum total cholesterol reducing effect, in vitro plasma lipoperoxidation inhibitory activity, ex- vivo plasma 
lipoperoxidation inhibitory activity, solubility in water at pH 6.8 and plasma concentration on oral administration were 
determined. 

io Experimental Example 1 : ACAT inhibitory-activity \ 

A high cholesterol feed [a feed added with cholesterol (1%), Clea Japan, Inc.] was fed to male Japanese white rab- 
bits weighing 2-2.5 kg at 1 00 g per day and the rabbits were bred for 4 weeks. The rabbits were killed by bleeding under 
anesthesia and small intestine was removed. The mucosal membrane of small intestine was peeled, collected and 

15 . homogenated. The homogenate was centrifuged at 4°C:and 10,000 rpm for .15 min. The obtained supernatant was fur- 
ther centrifuged at 4°C and 41,000 rpm for 30 minutes to give microsomal fractions. The microsomal suspension as an 
enzyme sample, dimethyl sulfoxide (DM SO, 5 uJ) ora test compound dissolved in DMSO (test compound solution 5 uJ). 
and reaction substrate [1- 14 C]-oleoyl CoA were added to 0.15 M phosphate buffer to the total amount of 500 nl. After 
incubation at 37°C for 7 minutes, a chloroform-methanol mixture was added to stop the reaction. Water was added 

20 thereto and mixed, and chloroform layer was separated. The solvent was evaporated to dryness, and the residue was 
re-dissolved in n-hexane. The mixture was subjected to thin layer chromatography using a silica gel plate. The spots of 
cholesteryl oleate on the silica gel plate were. scraped, and quantitatively assayed on a liquid scintillation counter. The 
ACAT inhibitory activity of the test compound was expressed as a proportion (%) of inhibition of cholesteryl oleate, 
namely, the proportion of inhibition of cholesteryl oleate production as compared to control, the results of which are 

25 shown in Table 14. 



Table 14 



Test compound 


ACAT inhibition (%) 


Example 1 


99.2 


Example 3 


92;5 


Examples 


93.6 


Example 36 


94.0 


Example 40 


92.7 


Example 76 


94.7 


Example 116 


92.0 


Example 120 


92.3 


"Example 121 


92.5 


Example 122 


92.0 


Example 125 


93.0 


YM-750 


92.0 


YM-750 1-cycloheptyM-[(2-fluore- 

nyl)methyl]-3-(2,4,6-trimethylphe- 

nyl)urea 



Experimental Example 2 : serum total cholesterol reducing effect 

55 Male Wister rats weighing 1 80-200 g were bred under free access to a high cholesterol feed [added with cholesterol 
(1%), cholic acid (0.5%) and coconut oil (10%), Clea Japan, Inc.] for 3 days, during which period a test compound (3 
mg/kg and 10 mg/kg) suspended in 5% gum arabic solution was forcibly administered once a day orally for 3 days. Only 
5% gum arabic solution was administered to control animals. After final administration, the test animals were fasted and 
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Wood was taken 5 hours later. The serum total cholesterol level was determined using a commercially available assay 
kit (cholesterol-CII-Test Wako, Wako Pure Chemical Industries, Ltd.). The activity of the test compound was expressed 
as a proportion (%) of reduction of serum total cholesterol level, namely, the proportion of reduction of serum total cho- 
lesterol as compared to control, the results of which are shown in Table 15. 



:Table15 



Test compound 

1 WWl WW! 1 tf^WWI >WJ 


Reduction (%) of serum total 
cholesterol 




3 mg/kg/day 


10 mg/kg/day 


Example 1 , 


52.8 


57.1 


Example 3 


54.2 


61.2 


Example 4 


58.8 


57.5 


Example 1 8 


45.1 


56.6 


Example 25 


45.0 


52.3 


Example 36 


60.0 


589 


Example 40 


51.3 


56:2 


Example 71 


26.5 


52.3 


Example81 


31.7 


53.8 


Example 116 


26.5 


50.9 


Example 120 


45.8 


44.6 


Example 121 


37.8 


48.1 


Example 122 


38.2 


50.0 


Example 125 


30.2 


47.9 


Example 155 


55.2 


58.5 


Example 159 


53.8 


57.5 


YM-750 


37.7 


46.4 


YM-750 : 1-cycloheptyl-1-[(2-fluoreny0methyl]-3- 
(2,4,6-trimethylphenyl)urea 



40 Experimental Example 3 : in vitro plasma lipoperoxidation inhibitory activity 

Under ether anesthesia, blood was taken from male Wister rats weighing 160-190 g that had been fasted for 16 
hours, and heparinized plasma was separated by conventional method. DM SO (10 ul) or a test compound (final con- 
centration 10~ 5 M) dissolved in DMSO (test compound solution 10 uJ) was added to plasma (1.0 ml), and the mixture 

45 was incubated at 37°C for 5 minutes. Distilled water (10 jil) or aqueous solution (1 0 ul) of copper sulfate (final concen- 
tration 1 M) was added, followed by incubation at 37°C for 4 minutes. After incubation, the concentration of lipid perox- 
ide in the sample was determined using a commercially available assay kit (Upoperoxide Test Wako, Wako Pure 
Chemical Industries, Ltd.). Specifically, lipid peroxide in the sample was allowed to develop color by thiobarbrturate 
method and assayed as maiondialdehyde. The activity of the test compound was expressed as a proportion (%) of inhi- 

so bition of maiondialdehyde production, namely, the proportion of inhibition of maiondialdehyde production as compared 
to control, the results of which are shown in Table 16. 



Table 16 



Test compound 


Inhibition (%) of plasma 
lipoperoxidation 


Example 1 


51 .7 
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Table 16 (continued) 



Test compound 


Inhibition (%) of plasma 
lipoperoxidation 


Example 3 


49.2 


Example 4 


51.2 


Example 1 1 


44.5 


Example 18 


44.0 


Example 25 


63.5 


Example 36 


-41 .5 . 


Example 71 


48.1 


Example 76 


51 .7 


Example81 


47.1 


Example 116 


45.5 


Example 121 


41.6 


Example 125 


48.0 


Example 155 


'47.7 


Example 159 


48.3 



Experimental Example 4 : ex vivo plasma lipoperoxidation inhibitory activity 

A test compound suspended in 5% gum arable solution was forcibly administered orally to male Wister rats weigh- 
ing 160-190 g that had been fasted for 16 nr. Only 5% gum arabic solution was administered to control animals. At 1 
hour after administration, blood was taken under ether, anesthesia and heparinized plasma was separated by conven- 
tional method. The plasma (1 .0 ml) was processed in the same manner as in Experimental Example 3 and the amount 
of produced malondialdehyde was determined. The activity of the test compound was expressed as a proportion (%) of 
inhibition of malondialdehyde production, namely the proportion of . inhibition of malondialdehyde production as com- 
pared to control, the results of which are shown in Table 17. 



Table 17 



Dose 


Inhibition (%) of plasma lipoperoxidation 




Example 4 \, 


Example 18 


Example 36 


Probucol 


10 mg/kg 
100 mg/kg 


39.0 


27.1 


41.6 


15.4 


Probucol : 4,4-isopropylideneditNobis{2,6-di-t-butylphenol) 



Experimental Example 5 : solubility 

A pulverized test compound (10 mg) was added to buffer (1 ml, pH 6.8), and the mixture was shaken for 1 hr at 
25°C. The mixture was passed through a membrane filter and the concentration of the test compound in the filtrate was 
determined by high performance liquid chromatography, the results of which are shown in Table 18. 
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Table 18 



Test compound 


-Solubility (mg/ml) 


Example 4 


6.9 


Example 18 . 


7.3 


Example 25 


0.8 


Example 36 


4.2 


Example 71 


01 


YM-750 


<0.01 


YM-750 : 1-cycloheptyl-1-[(24luore- 

nyl)methyl]-3-(2,4,6-trimetriylphe- 

nyl)urea 



Experimental Example 6 : oral administration 

A test compound (30 mg/kg) suspended in 5% gum arable solution was forcibly administered orally to male Wister 
rats weighing 200-250 g that had been fasted for 16 nr. At 0.5, 1, 2, 4 and 6 hours after administration, Wood was taken 
arid heparinized plasma was separated by conventional method. The concentration of the test compound in the plasma 
was determined by high performance liquid chromatography, the results otwhich are shown in Table 19. 



Table 19 



Test compound 


Highest concentration in 
plasma (fig/ml) 


Example 4 
Example 36 


1.4 
2.2 



35 Experimental Example 7 : oral administration 

A test compound (30 mg/kg) suspended in 5% gum arabic solution was forcibly administered orally to male SD rats 
weighing 200-250 g that had been fasted for 16 nr. At 0.5. 1,2,4 and 6 hours after administration, Wood was taken and 
heparinized plasma was separated by conventional method. The concentration of the test compound in the plasma was 
40 determined by high performance liquid chromatography, the results of which are shown in Table 20. 



TaWe 20 



Test compound 


Highest concentration in 
plasma (jig/ml) 


Example 4 
Example 36 


13.6 
12.2 



so 

- Claims 

1 . A heterocyclic derivative of the formula (I) 

55 
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10 



35 



40 




( I) 



wherein 



one of R 1 , R 2 and R 5 is hydroxy, carboxy, alkoxycarbonyl, a group of the formula -NR 9 R 10 wherein R 9 and R 10 
15 are« each independently hydrogen atom or lower alkyl, or alky! or alkenyl substituted by 

hydroxy, acidic-group, alkoxycarbonyl or a group of the formula -NR 9 R 10 wherein R 9 and 
R 10 are each independently hydrogen atom or lower alkyl, and the other two are each inde- 
pendently hydrogen atom, lower alkyl or lower alkoxy; 
either R 3 or R 4 is a group of the formula -NHCOR 7 wherein R 7 is alkyl, alkoxyalkyl, alkylthioaikyl, 

20 cycloalkyl, cycloalkylalkyl, aryl, arylalkyi or a group of the formula -NHR 8 wherein R 8 is 

alkyl, cycloalkyl, cycloalkylalkyl, aryl or arylalkyi, and the other is hydrogen atom, lower 
alkyl or lower alkoxy; 

R 6 is alkyl, alkenyl, alkoxyalkyl, alkylthioaikyl, cycloalkyl, cycloalkylalkyl or arylalkyi; and 

Z is a binding group forming a 5- or 6-membered ring together with nitrogen atom substituted 

25 by R 6 , carbon atom of benzene ring to which sad nitrogen atom binds and carbon atom 

adjacent to said carbon atom, 

or a pharmaceutically acceptable salt thereof. 

30 2. The heterocyclic derivative of claim 1 , wherein, in the formula (I), one of R 1 , R 2 and R 5 is alkyl or alkenyl substituted 
by hydroxy, acidic group, alkoxycarbonyl or a group of the formula -NR 9 R 10 wherein R 9 and R 10 are each inde- 
pendently hydrogen atom or lower alkyl, and the other two are each independently hydrogen atom, lower alkyl or 
lower alkoxy, 

or a pharmaceutically acceptable salt thereof. 



3. The heterocyclic derivative of claim 2, wherein, in the formula (I), Z is 



or 





45 or a pharmaceutically acceptable salt thereof. 

4. The heterocyclic derivative of claim 3, wherein, in the formula (I), one of R 1 , R 2 and R 5 is alkyl substituted by 
hydroxy, carboxy, alkoxycarbonyl or a group of the formula -NR 9 R 10 wherein R 9 and R 10 are each independently 
lower alkyl, and the other two are each independently hydrogen atom, lower alkyl or lower alkoxy, and either R 3 or 
so R 4 is a group of the formula -NHCOR 7 wherein R 7 is alkyl, alkoxyalkyl, alkylthioaikyl, cycloalkyl, cycloalkylalkyl, 
aryl, arylalkyi or a group of the formula -NHR 8 wherein R 8 is alkyl, and the other is hydrogen atom, lower alkyl or 
lower alkoxy, 

or a pharmaceutically acceptable salt thereof. 

55 5. The heterocyclic derivative of claim 4, wherein, in the formula (I), R 1 and R 3 are each independently hydrogen 
atom, lower alkyl or lower alkoxy, either R 2 or R 5 is alkyl substituted by hydroxy, carboxy, alkoxycarbonyl or a group 
of the formula -NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl, and the other is hydrogen atom, 
lower alkyl or lower alkoxy, and R 4 is a group of the formula -NHCOR 7 wherein R 7 is alkyl, alkoxyalkyl, alkylthi alkyl, 
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cydoalkyl. cycloalkylalkyl, aryl. arylalkyl or a group of the formula -NHR 8 wherein R 8 is alkyl, 
or a pharmaceutical^ acceptable salt ther of. 

6 The heterocyclic derivative of claim 5, wherein, in the formula (I), either R 2 or R 5 is alkyi substituted by hydroxy, car- 
boxy, alkoxycarbonyl or a group of the formula -NF^R 10 wherein R 9 and R 10 are each independently lower alkyl, 
and the other is hydrogen atom, 

or a pharmaceutical^ acceptable salt thereof 

7 The heterocyclic derivative of claim 6, wherein, in the formula (I), R 1 and R 3 are each independently hydrogen atom 
or lower alkyl, either R 2 or R 5 is alkyl substituted by hydroxy, carboxy, alkoxycarbonyl or a group of the formula - 
NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl. and the other is hydrogen atom. R* is a group of 
the formula -NHCOR 7 wherein R 7 is alkyl. cycloalkyl or cycloalkylalkyl. and R 6 is alkyl, cydoalkyl or cycloalkylalkyl, 
or a pharmaceutically acceptable salt thereof 

8 The heterocyclic derivative of claim 7, wherein, in the formula (I), R 2 is alkyl substituted by hydroxy, rarboxy, alkox- 
ycarbonyl or a 1 group of th^ -NR 9 R 10 wherein R 9 and R 10 are each independently lower alkyl. and R is 
hydrogen atom, 

or a pharmaceutically acceptable salt thereof. 
9. The heterocyclic derivative of claim 8, which is represented by the formula (Ha) 



(Ha) 



wherein R 1a is hydrogen atom or lower alkyl. R 3 * is lower alkyl, R 2a is alkyl substituted by hydroxy or carboxy, R*> 
is a group of the formula -NHCOR 7a wherein R 7a is alkyl, cycloalkyl or cycloalkylalkyl. and R 6a is alkyl, cycloalkyl 
or cycloalkylalkyl, 

or a pharmaceutically acceptable salt thereof. 

10 The heterocyclic derivative of claim 9, wherein, in the formula (lla), R 1a is hydrogen atom or lower alkyl. R 33 is lower 
alkyl. R 2a is alkyl substituted by hydroxy or carboxy, R 43 is a group of the formula -NHCOR wherein R a is alkyl. 
and R 6a is alkyl, or a pharmaceutically.acceptable salt thereof . 

11. The heterocyclic derivative of claim 10. wherein the compound of the formula (lla) is selected from the group con- 
sisting of: 

(1) N-(1-hexyl-5-carbaxymethyl-4^ 

(2) N-(1 -heptyl-5-<»rboxymethyM.6-dimet^ 

(3) N-(1 -octyl-5-carboxymethyM.6^imethylinddin-7-^ 

(4) N-(1 -nonylr5K»rboxymetryl-4,6Kiimethylind 

(5) N-(1 <Jecyl-5-can^xymeth^-4.6-crimethylindolin-7-yO 

(6) N-0-undecyl-5-carboxymethyM^ 

(7) N-(1 rdodecyl-5-carboxymethyl-4,6<Jime^ 

(8) N-(1 -hexyl-5-hydroxymethyl-6-methylindolin-7-yl)-2.2<iimethyl 

(9) N-(1 -hexyl-5-rt^raxymethy]-4,6-dim^ 

(10) N-(1 -heptyl-5-hydroxymelhyl-6-methylirKjolin-7-yl)-2,2^imethylpropanamide, 

(1 1) N-(1 -hept^-5-hydroxymethyl-4,6-dimethylindolin-7-yl)-2,2<limethylD^ 

(1 2) N-(1 K>cty1-5-hydroxymethyl-6-me^ and 

(1 3) N-(1 ^ctyl-5-hydroxymethyl-4,6^ 

or a pharmaceutically acceptable salt thereof. 
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12. The heterocyclic derivative of claim 2, wherein, in the formula (I), 
Zis 




or a pharmaceutical^ acceptable salt thereof. 



1 3. The heterocyclic derivative of claim' 1 2, which is represented by the formula (lib) 



■R 2b 



; R 3b 




(lib) 



wherein R 1b and R 3b are each independently hydrogen atom, lower alkyl or lower alkoxy, R 25 is alkyl substituted by 
hydroxy, carboxy or alkoxycarbonyl, R 4 * 5 is a group of the formula -NHCOR 7b wherein R 7b is alkyl, alkoxyalkyl, 
alkylthioalkyl, cydoalkyl, cycloalkylalkyl, aryl, arylalkyl or a group of the formula -NHR^ wherein R^.is alkyl, 
cydoalkyl, cycloalkylalkyl, aryl or arylalkyl, and R 6b is alkyl. alkenyl, alkoxyalkyl, alkylthioalkyl, cydoalkyl, cycloalky- 
lalkyl or arylalkyl, 

or a pharmaceutical^ acceptable salt thereof. 

14. The heterocyclic derivative of claim 13, wherein, in the formula (lib), R 1b and R 3b are each independently lower 
alkyl or lower alkoxy, R 2b is alkyl substituted by hydroxy, carboxy or alkoxycarbonyl, R 4b is a group of the formula - 
NHCOR 711 wherein R 7b is alkyl, cydoalkylalkyl, arylalkyl or a group of the formula -NHR 815 wherein R 85 is alkyl. and 
R 6b is alkyi, alkoxyalkyl, alkylthioalkyl or cycloalkylalkyl, or a pharmaceutically acceptable salt thereof. 

15. The heterocyclic derivative of claim 14, wherein, in the formula (lib), R 1b and R 3b are each independently lower 
alkyl, R 2b is alkyl substituted by hydroxy or carboxy, R 4 ** is a group of the formula -NHCOR 7b wherein R 7b =is alkyl, 
and R 6b is alkyl, or a pharmaceutically acceptable salt thereof. 

16. The heterocyclic derivative of claim 15, wherein the compound of the formula (lib) is selected from the group con- 
sisting of: * 

(1 ) N-(1 -hexyl-6-carboxymethyl-5,7-dimethyl-1 f 2,3,4-tetrahydroquinolin-8-yl)r2,2-dimethylpropanamKle, 

(2) N-(1-heptyl-6-carboxymethyl-5,7-dimethyl-1 ,2 f 3,44etralTydroquirK)lin-8-yl)-2,2<limethylpropanamide, 

(3) N-(1 -octyl-6-carboxymethyl-5,7-dimethyl-1 ,2,3,4-tefrahydroquinolin^6-yl)-2,2-dimethylpropanamide l 

(4) N-(1 -r»nyl-6-carboxymethyl-5,7-dimetnyl-1 ,2 f 3,4-tetrahydroquinolin-8-yl)-2,2Tdimethylpropanamide, 

(5) N-(1 -decyl-6-carboxymethyl-5,7-dimethyl-1 ,2,3,4-tetrahydroquinolin-8-yl)-2,2<limethylpropanamkle, 

(6) N-(1 -hexyl-6-hydroxymethyl-5 t 7-dimethyl-1 ,2,3.4-tetrahydroquindin-8-yl)-2,2Klimethylpropanamide, 

(7) N-(1 -heptyl-6-hydroxymethyl-5,7«<limethyl-1 ,2,3,4-tetrahydroquinolin^-yl)-2,2<limethylpropanamide, 

(8) N-(1 -octyl-6-hydroxymethyl-5,7-dimethyM ,2,3.4-tetrahydroquinolin-8-yl)-2,2-dimethylpropanamide, 

(9) N-(1 -nonyl-6-hydroxymethyl-5 p 7-dimetnyl-1 ,2,3,4-tetrahydroquinoIin-8-yl)-2,2<Iimethylpropanamide, and 

(10) N-(1-decyl-6-hydroxymethyl-5 f 7-dimethyl-1 ,2,3,4-tetrahydroquinolin-8-yl)-2,2-dimethylpropanamide, 
or a pharmaceutically acceptable salt thereof 

17. The heterocyclic derivative of daim 1 , wherein, in the formula (I), one of R 1 , R 2 and R 5 is hydroxy, carboxy, alkox- 
ycarbonyl or a group of the formula -NR 9 R 10 wherein R 9 and R 10 .are each independently hydrogen atom or lower 
alkyl, and the other two are each independently hydrogen atom, low r alkyl or lower alkoxy, 

or a pharmaceutically acceptable salt thereof. 
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18. The heterocyclic derivative of claim 17, which is represented by the formula (lie) 




10 



15 



20 



25 



30 



35 



AO 



45 



(He) 



nn B «f Ri<= R 2c and R 50 is hydroxy, carooxy. alkoxycaibonyl or a group of the formula -NR 9o R 10c wherein 
x i nr i^or aiimw prthpr R 30 or R 40 s a group of the formula -NHOUH wnerein n k» 

and R 6 ^S a.teny1, altoxyalkyl. alkylthioalkyl. cyc.oa.kyl. cycloa.kyia.Kyl or arylalky.. 
or a pharmaceutJcally acceptable salt thereof. 

19/The heterocyclic de^ 

atom lower alky, or lower alkoxy, R 2e is carooxy. R 40 is a group of the formula -NHCOR wherem R .s alkyi. 

^^rtdoaMaJkyl. A hydrogen atom, and R* is alky., cydoalky. or cyc.oalkyla.kyl. 
or a pharmaceutically acceptable salt thereof. 

and R 6c is alkyi, 

or a pharmaceutically acceptable salt thereof . 

21. 7heheterocydicderivativeofclaim20.whereinthecc^ 
sistingof: 

m.N-O-hexyl-S-carbo^ 

(2) N-(1 -c<^-5-carboxy-6-metriylindo^^^^^ 

(3) N-(1 <iecyl-5-carboxy^methyl^^^ 
, 4 N-(1*ex^ 

5 N-(1^octyi-5-ra^ 

(6) N-(1 <iecyl-&caibo^,6^ 

or a pharmaceutically acceptable salt thereof. 

22. A pharmaceutical composition comprising a heterocyclic derivative of any one of claims 1 -21 or a pharmaceutically 
acceptable salt thereof. 

23. The pharmaceutical composition of claim s 

24. The pharmaceutical composition of claim 22, which is a lipoperoxdation inhibitor. 
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